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Re: Expediente No. 08.067.107 _—
Solicitud de patente a nombre de WORLD-TRADE IMPORT-
EXPORT, WTIE, AG

Yo, DILIA MARIA RODRIGUEZ ID’ALEMAN, identificada como aparece al
pie de mi firma, domiciliada en la carrera 11 A No. 86-53, piso 6, actuando como
apoderada de la sociedad WORLD-TRADE IMPORT-EXPORT, WTIE, AG
domiciliada en Zug, Suiza, solicitante de la patente de la referencia, en respuesta
al oficio No. 12740 notificado por fijacidén en lista el 25 de julio de 2012, me
permito manifestar:

1.  Con fundamento en la facultad que confiete el articulo 34 de la Decisidén
486 al solicitante para modificar la solicitud de patente en cualquier momento del
tramite, presento junto con este memorial nuevo capitulo reivindicatorio que
consta de 1 reivindicacién y que reemplaza el presentado con nuestra respuesta

del 8 de julio de 2012 a las oposiciones presentada por Procaps S.A. y Lafrancol
S.A.

2. Analisis de oposicion.

El Examinador da respuesta a las dos oposiciones planteadas considerando que el
solicitante ha fallado en demostrar que la combinacién reclamada es nueva de
acuerdo con lo revelado en la anterioridad D1, presentada por el opositor
Procaps.

Considera que aunque la reivindicacién 1 se relaciona con una composicién
farmacéutica dicha composicion es el segundo uso de la composicidén
farmacéutica del citado documento D1 para desordenes cardiovasculares, ya que
dicho documento D1 citado por el opositor (US 2003099724) considera el
Examinador que ya revelaba la misma composicién para el tratamiento de la




retinopatia diabética. Concluyendo entonces que la reivindicacién 1 no es
patentable de acuerdo al articulo 21 de la Decisién 486.

3. Analisis de patentabilidad (Art. 14 D 486).

En relacién con la patentabilidad, el Examinador ha hecho un anilisis
comparativo de las caracteristicas esenciales del citado documento D1 en telaciéon
con la invencién matetia de la presente solicitud, y del cual ha concluido que
dicho documento afecta la novedad.

Sin embargo, con tespeto nos permitimos manifestar que el solicitante difiere de
la apreciaciéon del Examinador en el sentido de que el documento D1 no afecta la
novedad de la presente invencién, al no compartir las caracteristicas
esenciales descritas en dicho documento.

El documento citado debe ser analizado en su totalidad, el todo del concepto
inventivo revelado, y no una comparacién parcial de las partes en comin de
ambos documentos.

En este orden de ideas, respetuosamente nos permitimos reiterar que el
articulo 16 de la Decisién 486 establece que: “Una invencion 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, comercialigacion o cualguier otro medio antes de la
fecha de presentacion de la solicitud de patente o, en su caso, de la prioridad reconocida. . ..”
(El tesaltado es nuestro) y de acuerdo con el espiritu de la norma legal
indicada, la invencién no se considera como nueva si esta “comprendida” en
el estado de la técnica, dicha norma se esta 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 invencién pierda su calidad de novedosa, es claro que
ella, TODA ELLA, ha de estar contenida en el “conjunto de conocimientos existentes
gne 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 reivindicado por la invencién bajo estudio corresponda de forma total
con lo revelado en un documento o anterioridad sefialada, conclusién a la que
se llega después de un analisis exhaustivo mediante una comparacién entre el
capitulo reivindicatorio de la invencién en estudio y la divulgacién citada por
ese despacho como anterioridad.




Ahora bien, si un determinado elemento, condicidon o circunstancia de la
nueva creaciéon ya hace parte del estado de la técnica no quiere ello decir,
desde luego, que la invencidén deba ser rechazada por carecer del requisito de
novedad. No sin razén ha dicho el mencionado Tribunal: “hay gue advertir que
toda creacion es en cierta forma, producto del estado de la técnica existente, en el sentido de
gue el inventor ha de tener en cuenta un conjunto de conocimientos técnicos que le permitan
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 invencién en estudio esté contenida de forma TOTAL vy
ABSOLUTA en cada uno de los documentos que se mencionan como
anterioridades; 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
invencién 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 ese
despacho para desvirtuar la novedad fuesen ciertas, seria forzoso que se
demostrara que la invencién de mi mandante estd comprendida en el estado de
la técnica de forma TOTAL, lo cual no sucede como a continuacién se
demostrara.

En efecto, en aras de determinar si una invencién es nueva o no, se debe analizar
lo reivindicado esencialmente pot ambos documentos.

Tomando en cuenta la primera reivindicacién independiente de cada uno de los
documentos a comparar tenemos lo siguiente:

Caracteristicas esenciales ,
D1 (US 2003099724) Presente solicitud
Composicién  farmacéutica  que
comptende al menos dos miembros | Composicién  farmacéutica  que
seleccionados de los siguientes | comprende la combinacién sinérgica
grupos en cantidades | de:
terapéuticamente efectivas:
Una fuente de magnesio

Un vasodilatador Amlodipino besilato 5 mg.
Aminoguanidina
Agente antiinflamatorio Acido acetilsalicilico 75 mg.

Un antioxidante




-

Una vez sefialadas las caracteristicas esenciales de ambos documentos cabe hacer
la pregunta... son idénticos?. Como se puede apreciar dichos documentos son
diferentes, vatian en cuanto a que el primero estd definido en forma general,
mientras que la presente invencidn es especifica y resuelve otro problema diverso
al planteado en el documento D1, es decir, ofrecen soluciones diversas a
problemas diversos.

IZn este sentido, también resulta pertinente citar el Manual Andino de Patentes,
especialmente el acapite 9.4.1 en cuanto a la novedad de expresiones generales y
rangos. El citado Manual indica que: “Una expresion general no destruye Ia
novedad de un elemento especifico que cae dentro de esta expresion, pero
un elemento especifico si destruye la novedad de una reivindicacion general que lo incluya.” (el
resaltado es nuestro). Como se puede apreciar, la divulgacion realizada por. D1 es
general y la matetia objeto de la presente invencién es especifica y reporta un
efecto sinérgico en la combinacién de los dos elementos, motivos por los cuales
la novedad de la presente invencidn, debe ser reconocida sobre las ensefianzas
generales de D1.

Aunado a lo anterior, es necesario hacer énfasis sobre el hecho que SOLO LA
IDENTIDAD LITERAL de ambos documentos traera como consecuencia que
dicho documento afecte el requisito de novedad de la presente invencién. Es
decit, uno debe ser idéntico al otro para poder argumentar que se esta ante la
misma materia técnica, hecho que no sucede, toda vez que como se explicé mas
arriba, D1 es una divulgacién general de materia técnica.

Ahora bien, analizando UNA A UNA las reivindicaciones del documento citado
D1 vemos que NINGUNA DE ELIAS describe la combinacién especifica
de amlodipino besilato y acido acetilsalicilico. Solo la reivindicacién 1, de aquellas
que reivindican una composicién farmacéutica (también se reivindica un método)
es independiente, ya que las reivindicaciones 2 a 30 son dependientes de esta, y
solo en dicha reivindicacién se reclama la posibilidad de asociar un vasodilatador
con un agente antiinflamatoxrio.

Sin embargo, ambos activos (amlodipino besilato y Acido acetilsalicilico) materia
de la presente invencién en dicho documento D1 son solo presentados como
opciones de un grupo general de vasodilatadotes y agentes antiinflamatorios
tespectivamente.

Ahora bien, siguiendo con el anilisis correspondiente comparando la presente
solicitud con el contenido del documento D1, tenemos que no estan dirigidas a
tesolver el mismo problema técnico, la solucién propuesta tampoco es la
misma, y los efectos esperados de cada una de las invenciones son
sustancialmente diferentes, por lo que no se puede bajo estas circunstancias
considerar que dichas invenciones son idénticas.

La solucién propuesta, divulgada y descrita del D1 se puede definir de la
siguiente manera:



D1: US 2003/099724 Al
Retvindicacién independiente: (solo la reivindicacién 1)

“1. Un compuesto para prevenir o retardar los estados retinales patoldgicos asociados con la
retinopatia diabética que comprende:

cantidades terapéuticamente efectivas de al menos dos miembros seleccionados del
Lrupo que consiste de una fuente de magnesio, un vasodilatador, aminoguanidina, un agente
antiinflamatorio y un antioxidante.”

Mientras que en la presente solicitud, la nueva reivindicacién 1 describe:

“1. Una composicion farmacéutica caracterigada  porgue comsiste rinicamente en la
combinacion sinérgica de besilato de amlodipino en una cantidad de 5 mg. y deido acetilsalicilico
en una cantidad de 75 mg., ademds de excipientes farmacéuticamente aceptables, los cuales se
encuentran formulados en una sola unidad de dosificacion para ser administrada por via oral.”

Ahota bien, comparando la solucién técnica que se encuentra en la reivindicacién
1 de la presente solicitud, con la solucién técnica divulgada en el documento del
estado de la técnica D1, tenemos que en el primer documento se busca
PREVENIR O RETARDAR los estados retinales patoldgicos asociados con la
retinopatia diabética, para lo cual propone como solucidn técnica la combinacion
de 5 compuestos.

En cambio, con la presente invencidn se busca encontrar una combinacién que
mejore los niveles de control de la presiéon arterial administrando menos
cantidad de los principios activos y, en consecuencia, con menos efectos
adversos, y ademas con mayor rapidez, para lo cual se reivindica la combinacién
especifica de amlodipino besilato en una cantidad de 5 mg combinado con 75 mg
de acido acetilsalicilico formulados en una sola unidad de dosificacidon, la cual
resulta ser sinérgica al actuar de manera conjunta.

Como se puede apreciar, ambas invenciones son sustancialmente diferentes, y
una persona versada en la materia no podria concluir que lo descrito en el
documento D1 soluciona el mismo problema y obtiene los mismos efectos
terapéuticos, dado que lo aportado en la presente invencién es justamente la
obtencién de resultados significativos cuando es administrada MENOS cantidad
de los principios activos, mientras que la solicitud en comento estd describiendo y
reivindicando rangos de concentracién de todos los principios activos que son

parte de dicha invencién, por lo que definitivamente dichas invenciones NO
SON IDENTICAS.

Se debe tener en cuenta que para determinar la novedad, se debe comparar lo
descrito y reivindicado en la presente solicitud, con el contenido técnico
relevante divulgado en el documento D1.



En todo caso y analizando las caracteristicas esenciales que TIENEN EN
COMUN ambos documentos se puede apreciar lo siguiente:

Caracteristicas en comuin
Vasodilatador: Amlodipino Besilato | Amlodipino Besilato
Comprende cerca de 0.4 mga 10 mg | Unicamente 5 mg

Antiinflamatotio: Acido | Acido acetilsalicilico
acetilsalicilico
Comprende cerca de 20 a 650 mg Unicamente 75 mg

Como se puede apreciar la invenciéon reivindicada tiene una caracteristica técnica
esencial definida por el valor numérico especifico en el contenido de los
componentes de la composicién, es decir, es novedosa y tiene actividad inventiva
en base a que la combinacién reivindicada mejora el efecto técnico con menor
cantidad de activo a la conocida en el estado de la técnica, debido a la
combinacién, y, aunque comparta los mismos componentes que son parte del
documento D1, para determinar la novedad se debe tener en cuenta lo siguiente:

Aunque la cantidad especifica reivindicada como caracteristica técnica esencial de
la presente invencidn, esta incluido en el rango divulgado en el documento del
estado de la técnica D1, este no tiene ninguin extremo en comun (amlodipino
0.4 y 10 mg y acido acetisalicilico 20 y 650 mg vs. amlodipino 5 mg y acido
acetilsalicilico 75 mg), por lo tanto, no pierde la novedad.

Asimismo, se debe recordar que una divulgacion en términos genéricos como es
el caso de la reivindicaciéon 1 del documento D1, no anula la novedad de una
invencién definida en términos especificos, como es el caso de la reivindicacion 1
de la presente solicitud y como bien lo estipula el acapite 9.4.1 del Manual
Andino de Patentes. De hecho, el documento D1 no hace divulgacién alguna o
un leve atisbo a que se pueda conseguir un efecto sinérgico entre los dos
componentes especificos reclamados en la combinacién de la presente invencidn.

Por lo anterior, el solicitante considera que el documento D1 NO DESCRIBE la
combinacién especifica revelada y descrita por la presente solicitud, por lo que
consideramos NO AFECTA la novedad de la presente invencion.

4. Segundo Uso (Art. 21 D 486).

Debido a lo mencionado anteriormente, el solicitante considera que al no ser
invenciones idénticas no se puede entonces hablar de estar ante una invencién de
segundo uso.

Como lo dice la Superintendencia de Industria y Comercio en su doctrina: “las
patentes de segundo uso obedecen a nuevos usos de productos o procedimientos
ya patentados en los que dicho uso se hace en virtud de modificaciones que no
alteran la patente o la convierten en una nueva.” (Enfasis afiadido. Concepto




03093878 del 30 de diciembre de 2003 Superintendencia de Industria y
Comercio)

El Trbunal Andino de Justicia, en el Proceso 1-IP-96 (citando su propia
jurisprudencia relativa al Proceso 6-IP-89), afirmé que la novedad de una
invencion consiste en aquello que «no esta comprendido en el estado de la
técnica (divulgacién cualificada) o lo que no haya sido divulgado o hecho
accesible al publico en cualquier lugar (divulgaciéon simple y novedad absoluta)y,
por lo que asevera que cuando una invencion es patentada, entra en el estado de
la técnica, y toda solucién que parta de ésta sin cambiarla ni mejorarla, sino
simplemente destinandola a otro uso antes no identificado, carece de la novedad

exigida para gozar de la proteccién que brinda el sistema de patentes (1996, p.
13). ‘

Asimismo, pero en la Interpretacion Prejudicial del Proceso 21-IP-2000, el
mismo Tribunal reconoce que la novedad, como requisito, no es exigida a cada
uno de los elementos que forman la invencidén, por lo que la combinacién
de los mismos, incluso si cada uno de los elementos es ya conocido, puede
dar lugar a un producto o procedimiento nuevo. De hecho, el Tribunal,
manifiesta que «ninguna invencidén aparece de la nada; por el contrario, toda
innovacién requiere aplicar conocimientos y objetos previamente creados o
descubiertos por la humanidad, los cuales constituiran la ‘materia ptima’ para
desarrollar un nuevo producto o procedimiento» (2000, p. 8).

Es decir, segin lo anterior, a efecto de considerar que la patente que se solicita es
en realidad una patente de segundo uso, tendria que conservar las caractetisticas
técnicas esenciales del documento citado D1, es decit, set patentes idénticas, cuya
sola variacion setia el atribuirle un nuevo uso.

Sin embargo, como ya hemos analizado, no son patentes idénticas, no solo
varian respecto a su uso, sino a las caracteristicas esenciales de las mismas, como
los activos que las conforman y ademas las cantidades de activos que han sido
descritas en ambos documentos.

Mientras que en el documento D1 se reivindican rangos de concentraciones, la
presente solicitud de patente especifica una combinacién precisa, en la cual, de
hecho, recae su actividad inventiva, es decir, es en el hecho de que la presente
solicitud reivindica una combinacién especifica en cantidades precisas que se ha
aportado un conocimiento nuevo al estado de la técnica.

Tomemos en cuenta que hasta antes de la presente invencién ambos principios
activos materia de la presente invencién ya etan conocidos; sin embargo, con la
presente invencidn se logran los efectos que consigue el amlodipino prescrito a
dosis mayores, especificamente a una concentraciéon del doble con respecto a la
reivindicada (es decir, la presente combinacién alcanza con 5 mg los resultados
que son obtenidos comuinmente con 10 mg), incluso los resultados alcanzados



son superiores a cuando son administradas combinaciones de DOS
antihipertensivos.

Por lo anterior, el documento <citado D1 NO TIENE LAS
CARACTERISTICAS ESENCIALES de la combinacién de la presente
invencién, dado que la aportaciéon de la presente invencién radica en la utilizacion
de concentraciones especificas que se ha demostrado mejora lo conocido en el
estado de la técnica, por lo que dicho documento tampoco afecta la actividad
inventiva.

A efecto de aportar elementos para acreditar los requisitos de patentabilidad de
nuestra invencién, se presentaron diversos documentos como parte de la
contestacién a la oposicién interpuesta por Procaps, los cuales el solicitante pide
sean tomados en cuenta para la valoracién de la actividad inventiva en esta
oportunidad, dichos documentos se describen a continuacion:

1. Estudio clinico dtulado “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.

Seleccién de documentos cientificos relevantes del estado de la técnica para

demostrar la mejora y la aportaciéon que tiene el medicamento de la
presente invencion:

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.

3. “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, Ninewells Hospital,
Dundee, DD1 9 SY, Queen’s Medical Center, Nottingham, and
Pfizer Central Research, Sandwich, Kent, UK.

4. “A dose-response study of amlodipine in mild to moderate
hypertension”. 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.



5.

“Double-blind evaluation of the dose-response relationship of
amlodipine in essential hypertension”. Jawahar L. Mehta, MD,

PhD, Larry M. Lopez, PharmD, Nicholas D. Vlachakis, MD, Alan

H. Gradman, MD, David T. Nash, MD, Matk 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, Artk. 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 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.

“Valsartan, a new angiotensina II antagonist for the treatment
of essential hypertension: A comparative study of the efficacy
and safety against amlodipine”. TLuigi Corea, MD, Ondina
Cardoni, MD, Roberto Fogari, MD, Pierfranco Innocenti, MD,
Carlo Porcellati, MD, Michele Providenza, MD, Susanne
Meilenbrock, BPharm, John Sullivan, BSc, and Frederic Bodin, MD
Perugia, Gubbio, Pavia, Catrara, and Gulado Tadino, Italy, and
Basel, Switzerland.

“Efficacy, safety, and effects on hypertension-associated
symptoms of Losartan, alone or in combination with
hydrochlorothiazide, versus amlodipine in patients with mild
to moderate hypertension”. Renate Tiebel, Arnold Valhbruch,
and Manfred Stapff. MSD Sharp & Dhme GmbH, Haar bei

Muenchen, and Private Practice, Liccstandt, Germany.

“Haemodynamic and metabolic effects of rilmenidine in
hypertensive patients with metabolic syndrome X. A double-
blind parallel study versus amlodipine”. Nicola De ILucaa,
Raffaele Izzoa, Datio Fontanaa, Gianluigi Iovinoa, Luigi
Argenzianoa, Carmine Vecchioneb and Bruno Trimarco.

Asimismo, a efecto de ilustrar graficamente los resultados de la
presente combinacién de amlodipino 5mg/AAS 75mg en
comparacioén con los resultados reportados en el estado de la técnica
acerca de la eficacia de amlodipino solo, se realizaton graficas
comparativas que evidencian la superioridad de nuestra
combinacién. Se presentaron graficas de la PAS y la PAD, que
reflejan la disminucidn absoluta en mm de Hg de ambas presiones,
asi como la disminucién porcentual lograda en todos los estudios.
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10. También se anexaron graficas comparativas de la eficacia
terapéutica de la presente combinacién comparada con los
estudios que se anexaron y que han sido relacionados
anteriormente.

IEn este sentido, es deseo del solicitante apottar nuevamente dicha
documentacién a fin de que sean considerados por el sefior examinador a la luz
de los argumentos expuestos en este memotia.

La presente invencién involucra una seleccién 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 prictica 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.

En todos los resultados reportados se encontrd superioridad de la combinacion,
frente a la actuacién de Amlodipino solo o INCLUSO COMBINADO CON
ALGUN OTRO ANTIHIPERTENSIVO.

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, LA DOSIS EFECTIVA Y
SEGURA DE DICHA COMBINACION, no esti descrito (es nuevo) ni se
puede deducir de forma obvia o evidente a razén de conocer la actuacién de los
activos de la presente combinaciéon por separado (tiene actividad inventiva), as
mismo el nuevo capitulo reivindicatotio 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.

Habiendo atendido cabalmente las objeciones presentadas por ese despacho,
atentamente solicitamos se conceda el privilegio de patente de invencién a la
solicitud en estudio o si el seflor examinador considera que subsisten razones
para objetar la presente invencién, rogamos expedir otto examen de fondo con
los debidos motivos y razones que sustenten su objecién con el fin de que
nuestro mandante tenga la posibilidad de exponer sus argumentos con base en la
interpretacion de los articulos 45 de la Decisidén 486 -el cual otorga la facultad al
examinador para emitir los exdmenes de fondo-, 35 y 59 del Cédigo Contencioso
Administrativo que sefiala que: “babiéndose dado oportunidad a los interesados para

A



11

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 particulares”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, solicitamos a ese despacho pronunciarse en relacién con todos
los argumentos presentados en este memorial dando estricta aplicacién al
principio del debido proceso consagrado en el articulo 29 de la Constitucidén

Nacional

Sefior Superintendente,

DILIA MARIA RODRIGUEZ D’ALEMAN
CC. 41.654.8 _

TP 20824 CSJ _@/
notificaciones(@clarkemodet.com.co

A
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REIVINDICACION

1. Una composicién farmacéutica caracterizada porque consiste
Unicamente en la combinacién sinérgica de besilato de amlodipino en una
cantidad de 5 mg. y acido acetilsalicilico en una cantidad de 75 mg., ademas
de excipientes farmacéuticamente aceptables, los cuales se encuentran
formulados en una sola unidad de dosificacién para ser administrada por via

oral.

A2
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ANEXO No. 1

Fstudio 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 segqlridad de amlodipino / dcido acetilsalicilico en

Pacientes con Hipertension Arterial sistémica, asociado a factores de riesgo cardiovascular.

Dr. Ratl Gerardo Velasco Sanchez.

*Médico Ca;diélogo 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 combinacion amlodipino/AAS en pacientes con
hipertension arterial sistémica. Material y Métodos: Se incluyeron 60 pacientes con hipertensién
arterial (Presiénvartcrial sistolica (Pas) > 140 mm Hg y/o Presion arterial diastdlica (Pad) 2 90 mm
Hg); presién 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 ‘1<.)s 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 demostro 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).



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 hypcrtcﬁsion. Key Words: Systemic Hypertension, Amlodipine, Acetilsalicilic Acid

(ASA), Cardiovascular risk factors.



*Correspondencia y solicitud de sobretiros.
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INTRODUCCION.

La lnpertensmn arterlal sistémica (HAS) representa actualmente un problema de salud a nivel
mundial, en la poblacién mexicana de acuerdo a las C1fras de ENSALUT 2006 en la poblacién de 20
afios o mas; la prevalencia resulto de 30.8 %M Dada esta estadistica el médico debe prevenir el
riesgo de cohlplicaciones a corto y largo plazo, enfocindose tanto en la prevencion primaria y
secundaria de es£a enfermedad, ademas de promover los cambios en el estilo de vida; es de suma

importancia el tratamiento farrnacolégico.m

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

actiian sobre uno de los principales problemas fisiopatoldgicos, que es el aumento de la resistencia

periférica; ademds 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 pla-quetaria”").

Accién 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 mostr6 un valor preventivo en el IAM significativamente mayor y una

tendencia preventiva sobre el ACV®,

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

cuanto a la proteccion renal el amlodipoino también ha demostrado ser eficaz®



Uso de antiagregantes plaquetarios en pacientes con FRC

El AAS (acido 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 enzimaticamente del 4cido araquiddnico; este
acido aréquidénicd es metabolizado por la enzima prostaglandina H sintetasa en tromboxano y
prostaglandinas. Asi, el AAS ejerce su efecto antitrombotico mediante la inhibicion de la PGH
cintasa, conocida como ciclooxigenasa. Han sido descritos otros mecanismos antitrombéticos del

AAS, ya que facilita la inhibicion de la activacion plaquetaria por medio de los neutréfilos por un

efecto dependiente del éxido nitrico®. Ademds de sus efectos antitrombéticos 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 ateroscleroticos v, en definitiva, actua como antioxidante'™,

Mucho se ha comentado sobre la dosis minima efectiva del AAS en pacientes con ECV:; las Guias
Europeas de Hipertensién Arterial del 20079, recomiendan dosis béjas de AAS desde 75 mg,
estudios como el HOT (Hypertension Optimal Treatment); en el cual se reclutaron 19,193 pacientes,

pretendié principalmente conocer cuéles son los niveles de tensién diastdlica optimos a conseguir

en pacientes hipertensos, y también analizo el efecto del tratamiento con la administracién de 75 mg '

de AAS frente a placebo. El seguimiento medio fue de 3,8 afos. Se definié como evento
cardiovascular mayor €l w, ictus y la muerte cardiovascular de cualquier causa. El menor riesgo
cardiovascular se produjo con una Pad 82,6 mm Heg. El grupo de AAS present6 una reduccion de la
incidencia de IAM del 36%. Los resultados del estudio HOT corroboran por tanto que el mayor

beneficio del AAS es una reduccién en el nimero de IAMUO,

P
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En el estudio TPT (Thrombosis Prevention Trial); se reclutaron 5.499 pacientes de con edades
comprendidas entre 45 y 69 aiios. Todos ellos presentaban al menos un 20% de riesgo
cardiovascular. Los dos regimenes de t;atamiento elegidos consistieron en anticoagulacion oral a
baja dosis con warfarina y 75 mg de AAS. Los grupos con AAS experimentaron una reduccién de

1AM 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 prevencion primariam).

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
las células endoteliales y Ja proliferacién y crecimiento de las células del musculo liso. Para que el
endotelio pueda ejercer todas estas funciones es necesario la integridad anatémica. |

Los llamados factores de riesgo cardiovascular como la hipertensidn, hipercolesterolemia, Diabetes
mellitus, etc, modifican las condiciones del entorno de las células endoteliales produciendo
aumentos de la presién 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 homeostatico 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



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 nimero 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
adhesion de leucocitos debido a la sobre-expresién de moléculas quimiotacticas y de adhesion,
junto con una respuesta elevada a citoquinas y liberacién de mediadores inflamatorios; 5) Una
mayor tendencia a la agregacion plaquetaria y la adhesion de éstas a las células endoteliales; 6) Una
mayor tendencia a la coagulacién y una ﬁbrino‘lisis 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, reduccién 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

protrombético es un predictor importante de enfermedad cardiovascular.

Por lo general, las agresiones que dafian o intérrurnpen la alineacién celular endotelial de los vasos
sanguineos estimulan la formacion de lesiones vasculares integradas por células de musculo liso.
Después del desgarro celular endotelial uno de los primeros eventos es la generacion de trombina en
el sitio de la lesion. Esto inicia la activacién de las plaquetas y la formacion del trombo. Las

evidencias existentes sugieren que este trombo puede estimular la proliferacién de las células
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musculares lisas por factores emanados de €l, que incluyen los derivados de plaquetas o

macréfagos, 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 presion arterial, sino también la existencia de otros factores de riesgo
cardiovascular (FRC) asociados como: Diabetes mellitus tipo 2, vobesidad, 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 decidid llevar
acabo la combinacién de amlodipino / AAS realizando el estudio de eficacia y seguridad, asociado a

factores de riesgo cardiovascular.



OBJETIVOS.

Evaluar la eficacia y seguridad de la combinacion 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/preséncia de alteraciones en las enzimas hepaticas ademas de TP y TPT.
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MATERIAL Y METODOS.

Grupo de Esfudio.

Se incluyeron 60 pacientes con hipertension arterial documentada (Presion arterial sistélica (Pas)
méxima de 160 mm Hg y/o Presion arterial diastélica (Pad) > 90 mm Hg); presion arterial diastélica
(Pad) entre 90 y ilO mm Hg y factores de riesgo cardiovascular, quienes requirieron terapia a base
de bloqueadores de los canales de calcio dihidropiridinicos y antiagregante plaquetario. La
aleatorizacion 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, prospccti?o, 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 Valoracion (Dia 0) con base en la
presencia de hipertensién arterial. (=140/90 mm Hg), presién diastélica (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 S0 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 mas anual, riesgo coronario global segin la
Organizacién 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 agﬁdo, IAM durante los tres méses 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, drogadiccion, desorden mental o de
personalidad, pdbre motivacién u otros problemas mentales o intelectuales que invaliden el
consentimiento infoﬁnado 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 hepética 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 tlcera
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 combinacion Amlodipino
Smg/ AAS 75 m.g,vuna 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 Valoracion), al dia 60 (3* Visita de Valoracién) y al dia 90 (4* y ultima Visita de

Valoracién Final).

FX
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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,
antececientes 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 i‘nicial hasta la final, se llevé a cabo una exploracién fisica del
paciente (presién 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 registré asimismo en cada una de las visitas: la terapia concomitante y la
presencia de eventos gdversos Nno-Serios y serios.

A todos los pacientes se les derivo al Jaboratorio clinico en la primera Visita de Valoracién (dia 0),
. asi como en la ﬁitima Visita (dia 90), una vez concluido el estudio para realizar: biometria hemaética,
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 Gltima visita se pidié la opinién del médico invest‘igador con respecto a la eficacia clinica, la

seguridad v la tolerancia del medicamento de prueba.
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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 Ja distribucién por grupos de
edad entre sexos, mediante la aplicacién de la prueba X2,

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 hipertensién arterial. El cual nos muestra el Cuadro
II. |

En el la Figura 1 se presentan las medidas descriptivas para la presién arterial sistolica y diastélica

a lo largo del estudio en cada una de las visitas de los pacientes: dia 0, dia 30, dia 60 y dia 90.
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Figura 1. Promedio + Desviacion Estandar de la Presion Arterial (Sistolica y Diastélica -

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 analisis de varianza de ﬁedidas 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 combinacién 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 clasificd como tal dado que la Pas resultd mayor o igual a 140 y/o la Pad mayor o igual
a 90 en la dltima toma.

Sobre la Hipe‘rtensi(m Arterial Sistémica: el 64.8% de los pacientes tratados durante 90 dias con la
combinacién de Amlodipino 5mg/AAS 75 mg presentan cifras de Presién 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 hipertension sistélica,
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 sistolica mayores 0 iguales a 140.
Conclusion sqbre 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 presién arterial diastdlica los resultados son relevantes, pueg de un 96.7% de casos
con cifras de Pad mayores o iguales a 90 mm Hg, al inicio del tratamiento, solo el 9.3% de los casos
continuaba al término del tratamiento con niveles de hipertension diastolica. Conclusién sobre la
Pad: el 90.7% de los pacientes presentén cifras de Pad én rangos de normalidad al término del

tratamiento con Amlodipino Smg/ AAS 75 mg.



16

Figura 2. Porcentaje de Casos segin tipo de Hipertensic’)n y de logro de eficacia clinica en

cada uno de los dias de observacién, en 60 pacientes con Hipertensién Arterial Sistémica

que recibieron Amlodipino/AAS.
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Factores de Riesgo Cardiovascular.

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

por cada uno de los pacientes..

f e e -
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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 numero 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 frecuentem.ente 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 Patologicos.

Los dos principales antecedentes patologicos reportados en la vaioracién inicial fueron los
cardiovasculares con el 63.3% de los pacientes y los endocrino-metabolicos con un 45% de los
casos. Con muy baja frecuencia aparecen tabaquismo con el 6.7%, patologias en cabeza, 0jos,
oidos, nariz y garganta con el 5.7%, y con un caso solamente aparecen las siguientes patologias:
periférico vascular, Bepatobiliar, genitourinario, musculoesquelético, neurolégico, psiquiatrico y
alcoholismo. Al comparar las frecuencias de los antecedentes personales patologicos éntre 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 Cardio@;ascular, en Pulsaciones Adrticas y en extremidades,
todas‘ ellas con frecuencias minimas en su mayoria solo con un caso reportado.

En cada visita se realizé 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 presion érterial se midieron los siguientes pardmetros: peso, talla,
indice de masa corporal (IMC), circunferencia de cintura, frecuencia cardiaca y frecuencia

respiratoria. (cuédro I1I)
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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 €s
perfectamente explicable por la diferente naturaleza de ambos géneros. En los demdas 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 valorés 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 sanguinea y electrolitos, el tratamiento
Amlodipino 5 mg/AAS 75 mg no modifico 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 la distribucién de frecuencias Bésal-ﬁnal de los sujetos en las categorias de bajo-normal-
alto con la prueba x y con la prueba de Wilcoxon.

Perfil Hepatico.

Los hallazgos mas importantes del perfil hepético en estos pacientes son los siguientes: los
Cuadros IVa y.IV b nos permiten evaluar la nonnalidéd de los pacientes en su perfil hepético. En
globulina encontramos diferencias en la distribucién de casos bajos-normales-altos entre la
clasificacion inicial y la final, tanto con la prueba y* 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 disminuy6 a 27.8% de individuos con globulina elevada después del

{ratamiento.
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En las demés variables del perfil hepético no se observaron cambios estadisticamente significativos
entre las frecuencias iniciales y Jas finales.

Debemos mencionar por Gltimo porcentajes importantes de casos con colesterol elevado (més de
200 mg./dL) tanfo en la valoracion inicial como en la final del perfil hepético. El porcentaje inicial
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. El1 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 ningun momento (ver Cuadro V)

Rt
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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 VII 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 report6 un caso con edema generalizado, el evento fue reportado como de intensidad
moderada y dgbido al medicamento de estudio.

En el resto de sujetos cén evento adverso no serio la intensidad se reporté como leve, con duracién

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 ocasion 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 dé prueba Amlodipino/AAS, ( Figura 5).
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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 5mg/AAS 75mg.
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No especificado
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DISCUSION.

Los beneficios del tratamiento antihipertensivo han sido ampliamente estudiados y catalogados
como beneficios dependientes de la reduccién 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
diastdlica y de :10-12 mm Hg. para la sistélica 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 sistolicas entre 4 y 10
mm Hg ydela vdiasté’lica entre 2 y 8 mm Hgm'm.

En nuestro estudio la presidn arterial sistolica Iinicial al dia 0, parti6 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, lq que implica una
disminucion promedio de 23.7 mm Hg.

Para el caso de la Presion 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 disminucion de riesgo
cardiovascular anteé mencionado.

Dentro de loé factores de riesgo presentados en nuestros pacientes, cabe destacar que el 93. 3 % de
los 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™?.

El 43.3% de la poblacién 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 agregacion y adhesién plaquetaria e inhibe la proliferacién de células

musculares??22),

VRO . S
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Un 41.7% de los pacientes presentaron tabaquismo positivo, diversos componentes del tabaco y del
humo del tabaco actiian a distintos niveles del organismo, originando alteraciones fisiopatologias
que explican laé complicacionés derivadas; mayormente la aceleracion del proceso arterioscleroso y
las alteraciones vasculares y endoteliales obscwacias en el fumador, la propia elevacién tensional,
las alteraciones hemorreoldgicas y del sistema de coagulacidn y diversas alteraciones endocrinas
hemodinamicas®,

De estos pacientes el 40% presentaron diabetes mellitus tipo 2, en esta patologia, sé ha encontrado
una elevacién de los factores VII, IX, X y XII de la coagulacién, ya que los niveles plasméticos de
determinados factores de la coagulacién estan bajo el control inmediato de la glucosa plasmaética 6
de los niveles de insulina, ademas, se produce un descenso de la actividad biologica de la
antitrombina III‘ (AT-II) en la diabetes®”.

Las concentraciénes 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. Ademaés de estas
alteraciones en el paciente diabético encontramos: Disminucién de la prqteina C, aumento de la
agregacidn plaquetaria, aumento de la cap_acidad de adhesién plaquetaria, aumento de la formacion
de tromboxano A, deterioro de la actividad fibrinolitica, concentraciones elevadas de PAI-1,

glucosilacion del plasminégeno ﬁbrin(’)geno(“‘m.

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 1a HAS, por lo tanto es de suma importancia el tratamiento

farmacoldgico, ademés de cambios del estilo de vida.

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

funcionamiento- hepatico, ni aiteraciones en el TP y TPT. Estos ultimos parametros pueden ser
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alterados con' el consumo de algunos firmacos, 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 contabamos
con el estudio de agregometria plaquetaria, este estudio es relativamente poco conocido pero eficaz
en la deteccion de anormalidades en lia funcién plaquétaria debido a su alta sensibilidad, perrhite
establecer programas de vigilancia terapéutica cuando se usan antiagregantes plaquetarios como el

AAS, ademas de ser util para el diagnéstico de enfermedades que afectan la funcién plaquctaria(27).

42
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CONCLUSIONES.

Los resultados del presente estudio de la combinacién de 'Almlodipino Smg/AAS 75 mg
demostraron una eficacia clinica en el 89.1% % de los casos y una seguridad del 90.9 %. Ademés de
no presentarse eventos adversos serios. -

Al término del estudio el 64.5% de los pacientes presentaron rangos normales de T/A. De éstos, 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, TPy TPT.

Esta claramente definida, la conducfa 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 fgndamentado bajo el mismo principio de proteccién de riesgos
isquémicos, la prescripcién a este tipo de pacientes favorece la administracion 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 cronicas en la actualidad, hace relevante su implicacion 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 m'ejjor 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 Distribﬁcién por edad y género de 60 pacientes que participaron en el estudio.

Masculino Femenino Total

Numero de Numero de Numero de
Grupo de Edad Pacientes % Pacientes % Pacientes %
De 50 a 59 afos 10 41.7% 5 41.7% 25 41.7%
De 60 a 69 afos. 12 50.0% 14 38.9% 26 43.3%
70 anos y mayores 2 8.3% 7 19.4% 9 15.0%
Total 24 100.0% 36 100.0% 60 100.0%
x? = 1.595; p=0.450; N.S.
Promedio * Desv. Est. 61.3+495 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. Clasificacion de los pacientes por nivel de la presion arterial diastdlica inicial.

Nivel de la Presion Arterial No. de
Diastélica Inicial (mm deﬂgl_ Pacientes %
" Menos de 90 mm de Hg 2 3.3%
De 90 a 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 INI. Promedio + Desviacién estandar de pardmetros de la exploracion fisica en

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

sistémica en 4 evaluaciones.

2a. Visita {dia 30)

Visita Inicial (dia 0)
Masc. (n=24) Fem. (n=35)

Parametros de
Masc. (n=24) Fem. (n=36)

exploracion fisica

83.9+13.8 71.5+9.7

Peso (Kg) * 84.2 +13.2 72+9.8
Talla (cm) * 168+007 156007 168007 1.55%0.07
IMC (Kgim?) 20.8+37 29.8+4.2 20.7£3.8 206 £4.2

104.7 £10.5 955£10.2

104.7+9.7 955:10.5
677112 69.3+£9.6
16.3+0.8 17116

71.3+10.9 70.3+8.7
17.4+1.3 17514

Cintura (cm) ™
F.Cardiaca (por min.)
F.Respiratoria (por min.)

4a. Visita (dia 90)
Masc. (n=23) Fem. (n=32)
835+146 7121102

3a, Visita (dia 60)
Masc. (n=24) Fem, (n=32)
8411136 71.1+10

Peso (Kg) *

Talla (cm) * 168+0.07 1.55:0.07 1.68+0.08 1.55%0.07

IMC (Kg/m?) 20.8 £3.9 206+4.3 296t 4.1 29.5+4.3
102.6£9.8 95 +10.4

104.1 £101 95.6 £ 10.4

7211105 69.5£6.9
17.9+1.4 182+1.5

68.8+9.5 69.727
17.6+0.8 17.7+1.3

Cintura (cm) ~
F.Cardiaca (por min.)
F.Respiratoria (por min.)




Cuadro IVa. Clasificacion de resultados de laboratorio para perfil hepatico.

Qasificacion de los sujetos segin INCIAL FINAL p p’
nivel en cada uno de los parametros _ con oon
PERFIL DE LIPIDOS No %  No % X Wimr
Colesterdl (mg/dL)
Bajo (Menos de 80) 00% 0 00% 024 06% 0598
Normal (80a200) 28 483% 29 527%
Ato(Mesde200) 30 517% 26 47.3%
Triglicéridos (mg/dL)
Bajo(Menosdeds) 0  00% 0 00% 035 0551 0467
Nomral (35a200) 42 T724% 37 67.3%
Ato(Masde200) 16 276% 18 RT%
HDL Colesterol (my/dL)
Bao(Menosde3s) 23 307% 2B 418% 09 0612 O7&
Nomdl (35a65) 34 586% 3R 582%
Ato(Masde65) 1 1.7% 0 00%
LDL Colesterol (mg/dL)
Nomal (0a3130) 3B 5% 20 527% 018 066 07
Ato(masde130) 25 431% 26 47.3%
Indicador de Riesgo Aterosclerosis ColTotal/HDL
Bajo(Menosded) 13 224% 8 145% 1487 0475 0180
Nomul (4a7) 34 586% 3B 600%
Ato(Masde?) 11 190% 14 255%
Indicador de Riesgo Aterosclerosis LDU/HDL
Bajo(Menosde3) 24 414% 16 201% 2672 0263 0549
Nomrel (3a4) 13 24% 19 345%
Ato(mesded) 21 B2% 20 B4a%

Y|

s e i g e e =
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Cuadro IVb. Clasificacién de resultados de Laboratorio clinico para Perfil Hepatico con

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

Clasificacién de los sujetos segin INICIAL FINAL p o]
nivel en cada uno de los parametros con con
PERFIL HEPATICO (2a. Parte) No. % No. % 2 %> Witcoxon
TGO (ASP Transferasa) (ulL)
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 (masde46) 3 5.1% 3 56%
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 0.608¢ 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 Protrombina y
Tromboplastina

Femenino Masculino Total

Tiempo de Protrombina (seg) 1211 £1.31 35 1222 £+ 0.80 24 1215 +1.12 89

Tiempo de Protrombina - Testigo 41 63 4 062 35 11894050 24§ 11.73£059 59

 (sen)
Tiempo Parcial de 3189 +4.41 35 3307 £516 22 3235 + 470 57
Tromboplastina (seg)
Tiempo Parcial de 346 +079 23 346 £100 17 346 +0.88 40

Tromboplastina - Testigo (seg)

‘ﬁ

Parametros Evaluados del FINAL
Tiempo de Protrombina y
Tromboplastina

Femenino Masculino Total

Tiempo de Protrombina (seg) 1195 +0.96 32 11.93+£0.97 23 1194 + 096 55
. o
lempo de Protrombina - Testigo 44 6 4 045 32 1169+051 23§ 1165047 55

(seg)
Ti .
lempo Parcial de 31024413 31  3258+450 23  3168%432 54
Tromboplastina (seg)
T .
iempo Parcial de 345 +083 19 345 +076 16 345+079 35

Tromboplastina - Testigo (seg)

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



Cuadro VI. Caracteristicas de los pacientes que recibieron el tratamiento anti
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hipertensivo.

No. de

Caracteristicas de los pacientes .
v Pacientes

Cumplimiento de las cuatro visitas

%

S ————————————————
et S

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 5.1%
En la 3a. Visita 3 5.4%
En la 4a. y uitima 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%

Py
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Cuadro VII. Eventos adversos no Serios presentados por pacientes que recibieron

fratamiento con Amlodipino/AAS en el tratamiento de hipertensién arterial sistémica en la

2237 y4* visita (30, 60, y 90 dias).

. No. de
Evento Adverso No Serio | ~ Pacientes %
En la segunda visita (a 'IBET&OE?S) . '
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
m—— N T— ——]

e S —

e
e ———————eureee

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) 3
— g

—
— —— — —

En la cuarta visita (90 dias)
Edema 1 1.8%
Edema en miembros pélvicos 1 1.8%

Total de eventos adversos no serios
en la cuarta visita (dia 90) 2
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Figura 1. Promedio * Desviacion Estandar de la Presién Arterial (Sistélica y Diastolica

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

Amlodipino-AAS durante 90 dias de seguimiento.
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Porcentaje de Casos segun tipo de Hipertension y de logro de eficacia clinica en

de los dias de observacién, en 60 pacientes con Hipertension Arterial Sistémica

eron Amlodipino/AAS.

—am— Hipertensién Sistélica y/o Diastdlica — € — Hipertensién Sistolica
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80.0% -
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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 numero de factores de riesgo cardiovascular que presentan.
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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 S5mg/AAS 75mg.
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- ANEXO No. 2

“A randomized Placebo-Controlled Compatison of Amlodipine and Atenolol in
Mild to Moderate Systemic Hypertension” Wililam 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, fRonald D. Brown, {Brian F. Johnson,

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

A/{)er! Einstein College of Medicine, Bronx, New York, *Bainbridge Medical Center, Bainbridge 1sland, Washingion,
tUniversity of Oklahoma Hedlth Science Center, Oklahoma City, Oklahoma, *University of Massachusetts School
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Summary: Amlodipine, a new |long-acting dihydropyri-
dine calcium antagonist, was compared with. placebo and
atenolo! 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 tg an 8-week double-blind,
once-daily treatment with amlogipine (n = 41), atenolol
(n = 43), or placebo (n = 4]). 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 werg —11.3 = 2.3/=11.7 =
1.3 mm Hg in supine BP and <13.3 = 3.1/-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
standinig BP. In the study, goal response was defined as
a supine DBP of <90'mm Hyg or its decredse by =10 mm
Hg. The response rates weré. similat for atenolol (65%)
and amlodipinie (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—f-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 (1). The drugs have
been successfully used in the management of is-
chemic heart disease, hypertrophic cardiomyopa-
thy, and certain arrhythmias (2,3). In recent years
interest has been focused on the use of calcivm an-
tagonists in the managementﬁf systemic arterial hy-
pertension. (4-8). In this multicenter study, the
safety and efficacy of amlod}pine, a new once-daily
dihydropyridine calcium aptagonist, were com-
pared with those of atenolol and placebo in patients
with mild to moderate systemic hypertension.

METHODS

Patients with mild to: moderate. hypertension were en-
tolled in the multicenter trial after written informed con-
seqt was obtained.

Patient selection

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

Address correspondence and reprint requests to Dr. W, H. Frishman at 1825 Eastchester Road, Bronx, NY 10461, U.S.A.
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TABLE 1. Demographic details of patients
Amnlodipine Atenolol Placebo
n o= 41) (n = 43) (n = 41}
Mean age (yr) 54.9 56.2 60.2
(5-44 yr - 3 4 3
45-64 yr 2 31 2
=65 vr . 6 8 15
White 37 39 37
Black , 4 3 2
Hispanic ¢ ] 2
Mild hypertensive (90 mm Hg 36 RE! 30
= supine DBP = 104 mm
Hg)
Moderate hypertensive (105 5 10 11
mm Hg = supine DBP =<
114 mm Hg)

DBP, diastolic blood p'fcssure

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-
si:n's:itivity to B-adrenergic blockers or calcium antago-
nists.

Experimental design

This was a multicenter study using a commen protocol

(Fig. 1). It consisted of a 4-wgek single-blind placebo run-
in period, followed by a double-blind parallel 8-week com-
parison of amlodipine, atenolol, or placebo. Dases were
adjusted every 2 weeks for 6 weeks with eittier amlodipine.
2.5, 5.0, and 10.0 mg once dpily, placebo. or atenolol 50
and 100 mg once daily until ajgoal response was obtained.
Goal response was defined aj either a reduction in supine
DBP to <90 mm Hg or at least a 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 toletated dose level if significant
adverse effects occurred.

Methods of observation ~

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

B[O‘OD"P%ESSUEE. PULSE/RATE; BODY WEIGHT

v v v B v V
SINGLE BLIND n =125 DOUBLE BLIND

+ t r— + $ + —
-4 -2 9 weeks |2 4 3 8
[s0 {s0 100 ATENOLOL |

PLACEBO RUN-IN E[ﬁ ls.o ]10 AMLODIPINE
PLACEBO J

4G :

FIG. 1. Sthdy protocol.

J Cardiovasc Phatmacol, Vol. 12 (Suppl. 7). 7.988

and. stariding 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 amlodipine,
five with atenolol, and three with placebo).

Compliance

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 ernd 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 Hg. The supine
pulse rate. was reduced 9. | 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); atenolo! 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 plagebo it. was reduced from

152.3 + 2.8/102.0 * 0.8 mm Hg to 150.8 =
3 4/98.0 + 1.3 mm Hg. The standing pulse rate
was decreased by 13.0 beats/min by atenolol (p <
0.00‘1,),andiwas-virtuallyunc-hanged‘b_ya-mlodipinc_a.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.

"



AMLODIPINE OR ATENOLOL IN HYPERTENSION §105

MEAN SUPINE BP

MEAN STANDING BP

mmHg mmHgy

160 160-

LR R e 155+
15047 \ """"""""" d 150
145 - 1454
1401 [svsTouc] | 1403
1357 1355
105 1059
100] ek _

o= % © 100 N
,,/‘" -‘.\\______......~_~~~ L} : ¢ N T T T e 1
95 - - g5 ]
o _+ ATEROLOL LY
g0 . 90|l ——=| = !
piasToLic | | . AMLODIPINE {DiasToLic
85 ‘ : ] ‘
. . 85 .
-a 2 0 b M 3 8 .4 2 0 2 a 6 8
Weeks on Therapy Weeks on Therapy
. AMLODIPINE ----- ATENOLOL ———PLACEBO

| Standard error of the mean

FIG. 2, Effects of placebo, atenclol, and amlodipine on mean supine and standing blood pressure. Mean changes in supine
blood pressure from placebe baspline values to week 8 of therapy for amlodipine were - 12.8/-10.1 mm Hg {p < 0.001); for
atenolol, —11.3/~11.7 mm Hg (p < 0.001); and for placebo, —0.9/~3.5 mm:Hg, The corresponding changes for standing blood
pressure were —11.5/-9.8 mm Hg (p < 0.001); —13.3/~ 12,3 mm Hg (p < 0.001); and ~1.6/—4.0 miti 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 gropp (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-chdlesterol, 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

Amladipine Alenolol Placebo

No. of patients evaluable 41 43 41

Total with side effects 19 () 14(0)  10(0)
(withdrawn)

Edema

Headache

Fatiguc

Insomnia,

Flushing

Micturition frequency

L= e s
DO W BT

N—o oo

Only one patient taking amlodipind was- witkidrawn becatise 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-
potensioi. '

DISQ.USSION

Calcium antagonists are safe and effective drugs
for treatment of s"y'stenﬁic hypertension (4-9) and
hypertensive emergencies (10,11). In this study,
once-daily amlodipine was as effective as atenolol
inreducing BP. Both drugs were well tolerated, with
no alterations. in p‘la.sm::;a 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 Cardiovast Pharmacol, Vol. 12 (Suppl. 7), 1988
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similar time-course of the antihypertensive effect of
amlodipine and atenolol wag observed in the stand-

ing position,
This study demonstrates

that once-daily admin-

istration of amlodipine (2.5+410.0 mg daily) or aten-
olol (50-100 mg daily) to mild-to-moderate hyper-

tensive patients is both s
safety and efficacy -of aml
with other calcium antagoni
treatment needs to be deter
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ANEXO No. 3

“Amlodipine and captopul in moderate-severe Essentials hipertension™ D.
Maclean, E.T. Mitchell, R.G. Wilcox, P. Walker and HM. 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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interfere ‘with the-test drugs; ©g. cimetidine or
.indomethacin, also led-to-exclusion: The standard

antagonists.  were

minutes) and-
(after two mihules): Using a. Hawksléy ‘Randdm
.Zero sphygmomanemeter with- the'arm Suppormd

© The-Macmillan. Press Limited, 1988

nd"cauons for both:.”ACE-mhlbuors and-

ree |mest1th‘the panént Standmg.‘
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at heart level,
individual on each occasion. The radial py
measured over 30 seconds in each ‘positi
mediately after cach BP measurement.

values of cach measure were-used - for the' an

Body weight was also measured at cach vii

Study design

BP was recorded by the same

se-was
on im-
Mean-
alyses.
it.

After a two- to four-wedk single-blind placebo

run-in phase, those patients whosec DBP'w
119 mmHg entered the open captopril ph
the-original 41 patients who completed.the |
run-in-period, 33 entered the.open captoprd
and cight were excluded because thiey-did n
the BP eriteria. One further paticnt-(alre
captopril therapy). -entcred, the. open. ca
phase dircctly. A total of 34 patlcnts receive
captopril, 25 mg:twice daily, plus placebo.¢
matching amlodipine for four weeks. Twen
of these patients.proved to be inadequate]
trolled (i.c. their average DBP, both supi
standing was >95 mmHg), and they. then
the study proper which was :a compul
domised, double-blind, two-way crossaye:

parison of cither amlodipine 10.mg oncé da:

matching placebo added to continuing]

as' 100~
ase. Of
lacebo
1 phase

dy on
ptopril

apsulcs
ty-nine
y con-
ne and
entered
er - ran-
r com-

ground therapy with- captopnl ZSmg twige dally
four weeks, Subscqucntly, ‘all patienps thenr

ived for, a further four weéks the alt

rnative

amlodlplnc/plao:bo tredtmeit plus Background
captopril, irrespective of their BPat-the: time af the.

change-over (i.c. each patient, acting-as th
control).
BP was measuréd approxithately 12-hou

cir. own

s aftcr-

the previous dose of captopnl and approxi

24 ‘hours after the ‘previotis dase ‘of la‘tﬁl":v
The four wcck assessmert; pcnods wcrcrch

maximum. antlhypertcnswc eﬁ'actw h 't
to incorporate a washout perivd. at - thd
over. 9,414

The study was-conducted. according to tl
ciples of the Declaration. of Helsinki 4
Tokyo amendments. All-patients gave. ‘th
ten informed consent to participation inthi
after approval of the protocol by the. Co:
on Medical Ethics of the Tayside Health,

CTO“-

i¢ prin-

nd the-

it wiit-
study,

anittee
oard..

Captopril was dispensed as commercxaliy avail:

able tatlets 25. mg’ (‘Cdpotcn ... B, R S'u

’nc Plﬂccbc capsulcs mdlchcd theact

alkaline phosphatase; total protein and.a

bb

cdmj,
erurned tabicts and capsole§ were eotinted at
cach. visit,

Routirie biochemical -(AST, y4#GT, bilirubin,

bumin;

't meet

d open’

total )
Blood ucll coun t, total and dlfTCrcn,ua ;
cell-count, platclet count-and. hacmat
ing,, together with -an ECG: and urinalysis
performed at baseline and at.each: subsequcnl visit,

Volunteered and observed side cffects were

recorded at each visit throughout the. study. No
1éading quéstions wete asked. Side effécts were.
classified. as cither mild, modcrate or: severe and
their likeély rétationship to the blinded. therapy was
Judgcd by theiinvestigator. Details of ihtercurrent
lllncsscs were also recorded.

Statistical:methods

Ef'ﬁcacy ‘wasassessed-statistically by- analysmg the.
changé from baseline BPs anid hea#t rates (o the
values rccorded at the end of each period of

double- blmd therapy. Baseline values were taken:

to be the means: of the triplicate measureménis
obtained at. the end of captopril monotherapy,
immediately prior to the-commencement;-of. dou-
ble:blind thetapy. These- baseline riieans were sub-
tracted from:the means: of the triplicate measure-
metits recorded at: thé end .of each ‘period- .of
double-blind therapy and ¢sulting changés,
from ba:
variance,

Asstandard analysisiof. variance miodel appropri-
ate for:a two-pefiod two-treatment crossover de-
sigit was 'ﬁtledf perm')ttmg tests of the: trgatinent;.
period, and treatment. by period interaction:
cﬁ'ccts Da.ta on body Wclght weike subjected to an

combined. therap

during’ captopnl and ‘doubie-bl; nd placcbo com-
biried therapy. Tests of ‘heart.rates and of body
welght féatured two-sided. hypothests testing.

Results.

Thlrty fou‘r .patients, (ificaii

ady. :
BP 167:!:3/104:i: 1 mmH’g supm, -
1 ng), were randommcd t

patients.received. afnlodlpme ﬁrst Thc mean. agc «of

line” weré subjected. to an analysis of

Table T Previous antihyperteh

.4”!10(11%
then f»ra%'
R l%

Previous. iherapy

Nonc 6 &
Ace inhibitor
Dihydropyridine
calctum.antagonist
Diuretic
B-blocker

o a W

s
the 29 patients was 53:6 yeaf]
all had a supine and standily
despite four weeks® treatméf
addition to placebo. Com 1
the mvesug.ator tobe
only nine out.of the 2 !
dgys’ study therapy dunng ‘
jod. i

Previous antihyperter
the 29 -patients who complgj
phaseis detailed in Table.l. 1
; were cxcluded from thc

from’ captopnl bmch
—13.3:mmHg on amlodipif
-0.4/~1, lmmHg on pla
.mean changes in standing S \

'Thus‘ amlodlpmc g
{#£8E) in niedn ith
K values were
-(P<0 001) and

htrc) mcludmg a]
. 1ot show importail
i restlts.

!
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:a, creatining; Na*, K+, Tatle [ Previous:antihypertensive therapy. 2004, Treatmientsequance  Treatmient sequence
gical (hacmoglobin, red: ‘ . — ‘ . : | . T ' "o
differential white blood Previols fherapy Amlodipine Placebo then . Amledipine—Placebo. Placsbo-+Amlicdipine
nd haemalocrit) screen- “then placebn damiodipire T80 n=13. h=14
G and urinalysis, were, =1 n=I4 _
at'cach subsequent visit. — , o |
rved side effects were . Nene | 6 3 £ 1609 |
oughout the study. No Ace infiibitor 3 b £ i
sked. Side effects were Dihyd opyridine - ‘ & )
RES. calciumuantagonist 4 S 5 1404
noderate or severe and Dinrétle 0 [ /A
the blinded therapy was B-blocker 6 9 &
. Details of intercurrent. . ® ¥36
d. o 0
°
i the 29| patients was.53.6 years (tdnge 36-65 y) and ©
all ha E & supine-and standing DBP 95 mmHg £ 100
despite four weeks' (reatmefit with, captopril. in a ‘
stically by analysing the a‘dditl[;n to placeho. Compliance was judged by 5
and heart rates to the the investigatorto be ‘good’ throughout the study; 804
nd of each period of only nine outof the 29 patients missed .one or two
cline values were taken days’ study-therapy.during the 16 week. tnal per- .
riplicate measurements jod. ' 50 i
aptopril. monotherapy, 1 Preyious antitiypertensive ‘therapy received by }
,~mmeneement of dou- & the 29 paticnits who' completed. the doublesblind- 200 . i
iseline means were sub- phase.jis-detailed th Tabled. Two of the 29 patierts Treatment sequence Treazmenlt]seqlJence i
“the tﬁpligatomgasprq- : wege gxcluded from the primary éfficacy analysis: Amlodlpmle—-Placebo Placebo—Amlodipine it
nd of cach period of because BP measurements were. made at & time- 180~ n=13 ne14 .
the resulting changes outside the approprmte window", (9—15 hrs post- = ' T '
sted an analysis of dose qf. i), .and'this occurrcd at the.end.of = E‘ T
‘ both caublc-bh-nd phases. E e it
iriancC model appropri- . - For|those patierits iniclided in- the Prmany . o :
reatment crossover ‘de- cacy amalysis, mean changes:in supine SBPJ 5 | H
tests of the treatment,, ‘i‘.fomjcaplopn] baseline valugg were — 18 4/ § 1404 3
by period interaction = 13.3 mmHg: ort- am]odipmc with captopril and  §. ' *1
ht were subjected to an =0:4/]- 1.tmmHg on placebo. with, captopnl. ° .
€. ] inean changes'in standing SBP/DBP were ~229/ 2 1207 \ k
:d one-sided hypotheésis [ -13.5mmHg on amlgdipifie with. captopril and ‘:‘é-,,- L it
hypothesis of no treat- ~2.5/l~1.6mmHg on placebo with captopril. £ ]00*' . i
against the alternative Thus.. amlodlpmc minus: placebo  différences: s -
uction in pressure from (£SE) in mean changcs from captoyril basclmﬁ' bt
stopril and amlodipinc valugs| were - ; 1 g0
:ed with the .reduciion, (P<0[00)). and
sle-blind placebo com-: (P.<0j00T), for
sart ‘rates and. of ‘body Tablc< ' P
hypothesis-testing, ¢ _ i
Eigore: 1 Supine and standing. blood pressures W
(m e SE) for trcatmcm scquuhoes ] and II' baselmc il
3 3 A . : . N - )
can BP 171£3/107 ‘when hmiadipine way added 16"the: captopnln h smcd"d fithe first treatment;period and.at the end of [
16:9* 3/.” lli I‘mrfng ' N‘oyhmcally important differencesin pulse rate, sty %
pril run-in ;_?ha'sc.:of the body- |weight or in the seridl ECGs oceurred i
ase at)ents‘(mcan betwedn the two treatments. ] . ) . ,,‘
_ and. 168:£4/ _ An [intention to treat’ analysis (not reported  Umwvanted effects, withdrawals.and deaths :
vere randomised to, the heré) {ncluding all data from .all 29 patients, did )
art of the study; 15 not stjow important. differences from the ‘above. The most. frequently: reported unwanted effects 3
¢ first. The mican age of results. agsociated. with 'this dose. of ‘Eaptopril and the
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Table 11. Supint blood pressures and hepri rafcs-changes from baseline to-end of cach period of doubic-blind
therapy )
Variable Period Treatment n Buséline Erid.of per- Méan differenie (95% CI) Significande of cobi-
mean iod'mean’ in chunges ety pirisons P
men groups (amlodipine-
plm.(bn}
Supine. 15t Petiod: amlodipine | 13 166.3 149:2
Systolic pliceho 4 1672 167.2 :
mmHg —~IB¢-255 -10.3)  P<0.001
2nd Period amlodipine 14 1672 147.5 .
plticchio 13 1663 1654
Supine’ Ist Period afiodipine. | 13 1040 932
Diastolic placcho 14 1059 102.4
mmHg ) _ =122 59, =83y POV
2nd Peried amlodipine | 14 1059 9013 ' '
platebo 13 1040 J05¢
Supine Ist Period amfodipine [ 13 83.1 185.0
Heart Rate placcbo 4 842 §5:7
(bpm) 29101, 6.1) Pe=(.0477
Ind Périod amlodipine | 14 84.2° 86.5 '
placebi 13 831 9.7
Table 111 Standing blood pressures .m:&i heart rate-changes from baseline to end of-cach period of double:blind
therapy
Voriable Period Treatiient " Baseline = End-of per- Mpan differincé (95%:CH Slg_nfﬁ_'p&mcn of corn
‘mean iod'mean. .in.changes between trenl-  parisons P
ment-groups {amlndipine—
placebis)
Standing 15t Perind arfilodipine 13 168.0 148.5
Systolic placebo 14 1687 164.9 B
mmHg -20.4 (— 280, ~124).  P<0O0
2nd Period amiodipine.| 14 1657 1396
plactho 13 168.0 1637
Stunding 15t Period @mlodiping | I3 1094
Dinstolic iplacebo 14 108
mmHg ~1.9:( .-"1'»5}8,', ~8:0) P<(:001
2nd Period umlodipine 14 1109 95:5
placebo. iy 1094 10932
Standing Ist Period amlodipine:| 13 86.7 §8.3
Heart Rute placebo 14 88.2 91.2 :
(bpm) o 3.2.0=0:8,7.) P=0.4121
2nd Period amlodipine | 14 882 90.9
placcbo 1867 4.
combined therapy arc.shown jn Table IV. Ankle  days after completing the final four weeks on

swelling (§ patienits) and flushing (4 p3
the two most frequent. amledipine-
effects but the ankle swelling was tiq

yticnts) were
related side
U associated

with weight gain. In all but onc pat:cnt these

effects were. mild-moderate and n
patients discontinued therapy becau

during the double-blind: crossover

study, No patients:died during the sty
patient died. from acute mydeardial in

part

one Qf the
s¢ of them

of the

dy, but one
farction:two.

siurm level (3

cap!opnl/placcbo There were no other deaths
during the six. mionths followirg the study.

Labaratory variables

Overall no clifically. significant differences were
séen in body weight, | inj
gluc05e levels. One:
2miniclfl): at the endal the. double-

'

Table IV All veporied unwantcd
possibly treatmenterclated oceurt)
tlind therapy. !

Unwarited C‘z_:propr‘ll i
effect ]

Ankle swelfing,
Flyshing/hot flushes
Fut i'guc

Pa]plta(lonsi
Nausga
Nervousties$
THSGMNA
1tchy'eyes

P~ R W NV

Adwerse effecis not treatment relal ;
Only two other adverse events
the double-blind phase, namely}
naud's phenomenon, both: -werel]
to treatment.
On¢ paticht died from acute niyd
days after completing the findl’ 1o}
while on: capiopril/placehe.

blind placebo plus captoprt ¢
returnced to within the-norinal i}
the amlodiping plus capto;j“
minor elevations in the ‘
secn from time to-time but'th
relationship to the study drugs}
n..of ‘the degree and

5

itiges
Quahtatlve Urinary protein<
‘stant throughout,

Discussion.

This is the ﬁrst comipleted dot)
tiveistudy of amlodipine addey
low-dose captopril and «compd
alone m modcrate-scvcre es

Captopnl was choscn as
because of its widespread. usi]
hypcrtcnsmn and cspema.lly

in Caucasmns’




:ach period of doubie-blind

195% C1) Significanee of com-

en treat-  parivons. P
tlodipine~

-10.2) P<0.001
~R.5) P<0.00M
1) P=0.0477

ach period of double-blind

195% C1) Significance of com-
¢én parisons P

oy -

S12.4)  P<0.00t
-R0)  P<0.001
P=0.1131

“"he final four weeks on
were no- other deaths
Hlowing the study.

niﬁ!alnt differences were

Im urca or creatinine, or
thad a low serumpotas-
t the end of the double-

o

Table| V. Al reported unwanted ¢fTects. defimed ds
possiily treatment:related occurring duyring double-

‘blind:fhérapy.

Univdlifed Ciipropril Ciiptoprif
effect. + ¥
Douple-hlind Double:blind
amlodipine placebo
(m=29) (=29
Ankig swelling 5 0
Flushing/hot flushes & 0
‘Faug ¢ Kl o
Dizziness ;2: 2.
Headache, L 1
Paipitations A 1
“Nausga. 0 !
Nervgusnees ] 0
Insomnia I 0
Itchy [eves o I

Adverse effdats not treatment. related
‘Only two other adverse events wete recorded: during:
the| double-blind phase; nameély. back pain and-Ray-

nadd’s. phcnomcnbn ‘bisth were consideréd amrelated .

to rcatmcnl

,On patient.died from agule myoc«rdml infract
days after completing-the final four weeks of:
while encaptoprilfplacébo.

blind
returned-to within the normal range by the end: of
the amlodipine plus -captopril phase. Transient
mindr clévations in the liver enzyme levels were

secn from time to timg but these borg no dppdrént:

rélatfonship-to.the: study drugs:and iwe probably
a reflection of the dejree and vatigb of ¢
patignts’ cthanol intake, No. clinicaily sq,mﬁcant
chamgcs in ‘haematological indices were noted.
Qua itative urinary pmtem sutput remainedteon-
stany. throughout..

Discussion

Thisis the first completed double-blmdcompara-»

tive Stidy of 4nilodipine added ag.seci
low-Eose captopril and. compared
alont: in_modcrate-severs: essential hYpe |
Combined treatment with a, dihydropyridine: cal
ciuny antagonist and an ACE- inhibiter has bt.cn
shown: to be:effective antthypcrtcnswc therapy.**

C ptopr‘:l was chosen as’ baselmc therapy
becapse of its widespread. usc. in all’ grades -of
hyrtcnmon and eﬂpccmlly‘thu moderate-severe:
forms, both in Europe and:in ithe USA. Thelow
dosel of captopril used in this study was chosen
beeapse of its claimed ¢fficacy. and:lack: of toxicity
ity Caucasians?

placebo plus. captopril period “but this:
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Although «otie potential disadvantage of- capto-
pril is its relatively: short-antihypertensive cfficacy
'.so that dosmg ithree :times. daily has bccn cén-

acti g drug amlodlpme was hkely to mamtam

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

Amlodlpmc was prescnbcd at 10mg daily

' data. had shown. this dose.to

terisive ;ﬂ"cct

was:likely-to

4 by 2
The four week pcﬁodﬂ were-chosen-in orderthat
-assessménts: of efficacy would: be niade after an
interval ‘well in excess: of. ‘five times the known
elimination half-life of both amlodipine (45
hours)® and 'the: very much shorter ‘haif-life of
captopril (<2 lirs)'*!%, so “that cach- drug. would

havc cxpressed its full -antifiypertensive potential.
' -therapy was unchanged: throughout all
‘ { ver amlodi-

ays.0 t.hc'ﬁn ' eatmcm hase-ip those
whowere randomised to atmlodipine - ‘before. pla-
cebo.

The addition of once daily amlodipiric. to the

“twice daﬂv Tow-dose. captopn] régimen reduced BP

muth more cffectively thati did: this'dose of capto-
pril alonc, both:in terms of-the chzmge inBP over.
th 3 four week pcnod and the: nuﬁibcr' of patients

: DBP ( H—g) The

tivity, . complained o
pedially -2 Holurs fter takitig: capto;mi go that
unsuspected more pronounccd hypotensive. cffects
at. that txme are. unhkcly

sgimens ‘wer¢ associaled

i wanled effects.

bui amlodlpmc causcd - vasodilator-

retafed effécts chigracteristic
pyndlncs Ankle swélling and ﬂushmg oceurréd
only is those -patiénts 'treatcd with the combi-

riationsbut the incidence, ofdlzzmcss -and héadache.
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'was identical between the two regimens. No con-
comitam {ncrcasc in wcighi wag o' scrvcd 'i’n

bility of. amlodipinefcaptopril combinations are.
warrantcd c%pcclally as thcrc lS somc cwdcnce

than ﬂ’uxd rcfcnuon 7 YU 1pubhshcd da a. i"ndicai‘c
that these nmlod1pmc~mduccd effects:jare dose-
related. It is possible: that-a lower dose: of amlodi:
pine could have been wised equally sweeessfully
together with the.Jow dose of captopril.fut with an
cven’smaller side-effect burden.

We conclude that in these patients once daily
amlodipine (10 mg), at least in-the shortterm, was
an cflective: ‘sccond<line’ antihyperterjsive drug
when combined with captopril 25 mg twice daily
and generally the combination was well| tolerated.
Longer-term studies of the cfficacy and accepta-
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ANEXO No. 4

“A dose-response study of amlodipine in mild to moderate hipertension” M.
Heikki Frick, D. McGibney & HM. Tyler Fromthe First Department of
Medicine, University Central Hospital, Helsinki, Finland and the Pfizer Central
Research, Kent, UK.
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A dose-respor!lse study of amlodipine in mild to moderate

hypertension |

o
|
Er;n‘.‘l M. HEIKKI FRICK, D. McGIBNEYt & H. M. TYLERY
j Hzi- From the First Department of Medicine, University Central Hospital, Helsinki. Finland and the
3 gt 4 Pizer Central Research, Kent, UK
b
@
]
i 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-response study of amlodipine in mild to moderate hypertension. Journal of
Internal Medicine 1989:.225: 101-105.
The antihypertensive efficacy and suitability for once daily dosing of amlodipine, 2 new
E calcium antagonist, was studied in a series of 205 patients with mild to moderate
hypertension. The study was conducted double-blind in 13 centres. The starting doses of

amlodipine were 1.25, 2.5 and 5 mg, respectively, which were doubled after 4 weeks if
normotension or a preset target blood pressure was not reached, Target blood pressure
was reached in 259% of patients with placebo, 41 % with 2.5 mg of amlodipine, 56 9% 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
glectrocardiogram during treatment. Amlodipine Is a useful new calcium antagonist for
the treatment of hypertension producing smooth, dose-dependent blood pressure
reductions with convenient once daily dosing.

4@ Keywords: amlodipine, calcium antagonists, hypertension.
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and antianginal activity

Study population and methods

Patients

Thirteen centres throy

ghout Finland studied 205

hypertensive patients aged 18-75 years. Any anti-

hypertensive medicatiq

ns were withdrawn for 2

placebo after which supine and standing diastolic
blood pressure had to be 95-114 mmHg or 100-114
mmHg 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, intermittent, severe or malignant
hypertension, any major renal, hepatic. cardiac,
gastrointestinal, endocrine or metabolic diseases.
The use of any concomitant medication was main-
tained without change throughout the trial. The
patients who satisfied the above-mentioned criteria
were randomly assigned in four groups (Table 1).

Study design

The randomly 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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target was defined as supine ang standing diastolic
blood pressure < 90 mmHg and a reduction from
baseline > 10 mmHg. The study was then run for
additional 4 weeks. Amlodipine and the placebo were
administered as identically appearing capsules once
daily on awakening each morning, except on the day
before the clinical assessment bﬁhcn the dose was
taken 24 hours before the clinicpl visit.

Clinical assessments were made every 2 weeks
during the placebo run-in and dpuble-blind periods.
Blood pressure and heart rate were recorded 24 h
after the previous dose, and the average of three
recordings were taken after a 5-min supine rest and
after 2 minof standing. A standard mercury sphygmo-
mameter was used to measure blood pressure, and
diastolic phase V was recorded.| Routine haemato-
logical tests and urine analysis|were performed at
each visit, and body weight was recorded. A standard
12-lead electrocardiogram (ECG) was performed at
entry to the placebo run-in apd at the end of the
study. Side-effects were recorded when observed by
the physiclan or spontaneously |[volunteered by the
patient, The side-effects were classified as definitely,
probably or not drug-related and graded as mild,
moderate or severe in intensity, |

For each variable analysed, a J’wn-way analysis of
variance model was fitted, permijtting tests of treat-
ment. centre and treatment by| centre interaction.
Each variable was analysed as change [rom baseline
using the means of triplicate observations. Tests
between each dose group and placebo were imple-
mented from the analysis of ance as contrasts
between means, leading to a t-test.

Results

There was no significant difference between the
groups’ demographic data (Table 1). Concomitant
diseases and concomitant medications (most com-
monly antibacterial, analgesic and anti-in-
flammatory drugs) were those normally expected in
an age-matched population. The four groups were
homogenous for supine and standing blood pressure,
and heart rate at entry.

All the patients who entered were evaluated for
tolerability. The number of patients completing the
study, those finally evaluated for efficacy and reasons
for the withdrawals are shown in Table 2. After 4
weeks the dose was Increased in most patients since
the target blood pressure was not reached: 94 9%,
89% and 78Y% of patients in 1.25, 2.5, and 5 mg
groups had their dosage doubled.

Table 3 shows the changes in supine and standing
blood pressure and heart rate during treatment.
There was no clinically significant change in supine
or standing heart rate during treatment in any
group., Supine and standing blood pressures de-
creased progressively and in a dose-dependent
manner with amlodipine (Fig. 1). After 4 weeks of
therapy supine blood pressures were significantly
reduced in the 2.5 and S mg groups as compared to
placebo, After 8 weeks of therapy both supine and
standing blood pressures (with the exception of
standing diastolic in low dose group) were reduced
significantly (P < 0.05-0.001) in all groups com-
pared with placebo. For the groups receiving placebo
and amlodipine up to 2.5, 5 and 10 mg, respectively,

Table 1. Patient characleristics at entry ]
f Amlodipine (mg)
[
Characteristic ] 1.25-2.5 2.5-5 5-10 Placebo
No, of patients entering® 55 (36:19) 50 (29:21) 49 (27:22) 51 (30:21)
Mean age (years)t 48.0  (30-72) 0.3 (29-72) 50.5 (23-72) 522 (30-74)
Mean welght (kg)t 82.8 (49-120) R31.7  (AD-=129) 77.6  (42-109) 80.3  (58-115)
Mean duration of hypertension 7.3 (R-25) 6.7 (0-32) 7.1 (1-25) 7.4 (0-20)
(yrs)t
Severity of hypertension ( 39:16 34:16 32:17 44:7
(mild:moderatet)
No. of smokers [ 6 4 13 5
No. of patlents with [ 13 12 14 18
concomitant disease
No. of patients recelving 16 18 14 13

concomitant medication

* The ratlo of males:fernales Is given in parentheses.
t The range Is given in parentheses.

1 Supine diastolic blood pressure: 90-< 105 mmHg (mild) and 105-< 115 mmHg (moderate).

Material may be protected by copyright law

itle 17, U.S. Code




AMLODIPINE IN HYPERTENSION 103

Tuble 2. Number of patients completing the study, reasons for withdrawals and final dosages received
Amlodipine (mg)

Charactcjistlc 1.25-2.5 2.5-5 5-10 Placebo

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

No, af ps;jh:ms withdrawing due to: 6 3 2 4
Side-cl rct.-: 0 1 2 2
Laboratory data 1 0 0 0
I'rotocal violation 2 1 0 1
Laboratory data (not drug-related) 3 1 0 1

No. of potients 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 B (mg d™') 24 4.7 8.9 —

* Efficacy data missing on IhF report cards of some patients.
|

|
|
Table 3. Supine and slandlné‘ blood pressure and heart rate changes during treatment with amlodipine and placebo (mean)

. Time (weeks)

'l'reatql'lcm and parameter 8] 4 n 0 8 n

Supln% systolic (mmHg)

-1 Plagebo 159.6 155.5 46 158.5 154.5 42
b Amlodipine 1,25-2.5 mg 159.1 155.0 48 159.0 149.2* 47
i Amlodipine 2.5-5 mg 159.8 149.7° 46 160.7 147.8* 44
Amlodiplne 5-10 mg 1654 148.3"* 48 166.4 142.7*** 45
Suping disstolic (mmHg)
| Pladebo 101.1 97.5 46 1009 96.2 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
l_ Amllodlpinc 5-10 mg 103.0 93,9 48 103.1 89.9* 45
'l Suplnq heart rate (beats/min)
| Macebo 71.9 724 45 71.2 715 42
! Amlodipine 1.25-2.5 mg 69.7  69.7 47 69.9 69.0 46
i Amlodipine 2.5-5 mg 735 711 46 734 703 44
{ Amlodipine 5-10 mg 70,3 703 48 70.8° 709 45
]_ Standing systolic (mmHg)
' Placebo 157.0 1509 45  156.2/149.9 42
Amfr»dipinn 1.25-2.5mg 156.5 150.9 445 156.1 144.1° 47
Amlipdipine 2.5-5 mg 154.8 146.1 46 156:6 142.5" 44
Amlbdipine 5-10 mg 161.1 142.4°™ 48 162.0 137.7" 45
Standipg diastolic (mmHg)
Plactbo 106.0 101.5 45 106.0 100.6 42
: Amlpdipine 1.25-2.5 mg 105.6 101.6 48 1054 97.8 47
. Amipdipine 2.5-5 mg 106.3 100.4 46 1063 963" 44
' .-’\mlf)dipme 5-10 mg 106.4 98.3** 48 106.3  93.5** 45
Standing hcart rate (beats/min)
| P]acEdbo 773 779 44 774 777 42
! Amlpdipine 1.25-2.5 mg 780 764 47 78.0 758 46
j Am]bdlplne 2.5-5 mg 78.3 776 45 77.7 761 44
Amibdlplm: 5-10 mg 759 765 48 764 779 45

| Statistically significant cnmpaln:d with mean change on placebo: *P < 0.05, *" P < 0.01, *** P < 0.001,
|
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e Fig. 1. Mean decrease in hlood
g b, i ] pressure compared with baseline
in hypertensive patients treated
N —— tmh amlodipine up to 2.5 mg (M),
15 diastolic s digstolic 5.0mg (A) and 10.0 mg (V)
once daily, and the placebo (Q).

target blood pressure was acl!_ﬁicved at 8 weeks in 25.
41, 56 and 73% of par.ients.iA marked or moderate
clinical improvement took place in 35. 42, 59 and
829 of patients as asscsscd:%.\the physicians global
opinion at the end of the treatment. Side-effects were
generally mild to moderate ind often transient. Five
patients (three amlodipine and two placebo) with-
drew from the study beca%c of treatment-related
side-effects. There was a trerid towards more cardio-
vascular side-effects with émlodlpinc (nine cases
with oedema), but body wcig,lht was not significantly
different in any amlodipine |group as compared to
placebo. There was no clinigally significant change
in laboratory test values and no significant change in
the recorded ECGs (PR, QRS|and QT intervals),

Discussion

An ideal blood pressure reducing drug should have a
smooth pressure-lowering effect without marked
postural pressure drops, dose-related blood pressure
response, convenient dosage reglme and no sig-
nificant biochemical or otherside-effects. None of the
compounds currently available fulfil these require-

Material may be protected by copyright law

ments. Amlodipine produced a dose-related reduction
in supine and standing blood pressures. The data
suggest that the optimum effect on blood pressure
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 effective dose. In the majority of the
patients a dose range of 5-10 mg once daily was
effective. This is consistent with earlier observations
[12].

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 research 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

itle 17, U.S. Code
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detailed metabolic lahoéamr’y analyses were done in
the present study. The ossible 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 [B]. |
|
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ANEXO No. 5

“Double-blind evaluation of the dose-response relationship of amlodipine in
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Nicholas D. Vlachakis, MD, Alan H. Gradman, MD, David T. Nash, MD, Mark
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Gainesuille, Flu., Los Angeles, Calif., West Haven, Conn., Syracuse, NY., Miami,
Flu., New Orleans, La., and Phoenix, Ark. From the University of Florda,
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Hospital, and University of Miami Medical Center. Supported by funds from
Pfizer Research, Groton, Corm. Received for publication Aug. 10, 1992; accepted
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Double-blind evaluation of the dose-response
relationship of amlodipine in essential

hypertension |

To determine the dose-respclpnse efficacy of once-daily administration of placebo or a new
long-acting calcium channel blocker amlodipine 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, tardiac, or endocrine abnormalities. Atter a 4-week single-blind
placebo run-in period, patierits were given placebo or amlodipine (1.25, 2.5, 5, or 10 mg) dally for
4 weeks. To assess the antihypertensive effect of amlodipine over a 24-hour period, blood
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 blood pressure In both supine and standing
positions. Amlodipine, 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. Pulse rate in both the supine and standing positions was not
significantly atfected 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 perlod. 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, Becpuse of its efficacy as monotherapy given once a day and its low
side elfect profile, amlodipine may be well suited in the treatment of hypertension. (AM HEART J

1993;125:1704.) |

Jawahar .. Mehta, MD, F’hD. Larry M. Lopez, PharmD, Nicholas D. Vlachakis, MD,
Alan H. Gradman, MD, David T. Nash, MD, Mark T. O'Connell, MD,

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

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

New Orleans, La., and Pf;weni:c. Ariz.

Calcium antagonists are fl:'equently used in the treat-
ment of hypertension,! mainly because of their abil-
ity to relax vascular smodth muscle and to decrease
peripheral vascular resis'r;ance. 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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Center, Weat Haven: DTN, Clinical and Research Laboratory, Syracuse;
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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 captopril'! 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
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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 | B3.4 43.6 91.1 88.2 88.1

Female | 74.3 75.8 78.3 77.3 73.3
Race |

White | 28 29 23 28 22

Black 7 8 14 10 14

Hispanic | 5 4 5 6 5

Other 0 0 0 0 2
Severity of hypertension*

Mild 34 32 38 41 a8

Moderate fi 9 4 a L]

*Severity of hypertension defined i) termn of baseline supine dinstolic blood pressure: mild-80 to 104 mm Hg; moderate-105 to 114 mm Hg.

dipine in a large numbe

this agent on blood press

r of patients with mild to

re over a 24-hour postdos-

moderate hypertension. ‘E'e assessed the effects of

ing period in a multicenter trial.

METHODS

Subjects. Two hundred ten patients, 112 men and 98

women, 18 to 75 years of ngel

(phase V) between 95 and 1
ing) were included (Table I)
ing categories were excluded

with diastolic blood pressure
4 mm Hg (supine and stand-
Patients in any of the follow-
pregnant women and those of

child-bearing potential; concomitant therapy with other
antihypertensive agent, use of an investigational or antico-
agulant drug; major hematologic, renal, hepatic, or endo-
crine disease; unstable or malignant hypertension; and any
clinically significant cardiac abnormality. Written consent
was obtained from all patients. 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 was 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 thrqughout 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 &
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 (ANOVA), 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) multiple 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 Il. Baseline/Final blood pressures
Trrculment Baseline mean Final mean
Blood pressure group n (mm Hg) fmm Hg) (comparison with placebo)
Supine systolic 10.00 mg 40 155.1 141.0 0.0008
5.00 mg 44 149.2 1414 NS
2.50 mg 40 1518 140.4 0.0128
1.25 mg 40 149.2 1411 NS
Placebo a9 1533 148.6 —_
Supine diastolic 10.00 mg 40 99.8 K91 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 2.0 NS
Placebo an 100.0 93.8 -
Standing systolic 0.00 mg 40 152.8 139.4 0.0003
500 mg 44 151.0 1427 0.0374
2.50 mg 40 150.7 1434 NS
[1.25 mg 40 147.3 149.4 NS
| laceho 39 153.4 150.0 -
Standing dinstolic 0.00 mg 40 101.9 911 0.0001
15.00 mg 44 101.6 94.2 0.0159
| 2.50 mg 40 102.2 93.7 0.0029
1.25 mg 40 1016 94.1 0.0144
Placebo 39 102.0 97.8 —

NS, Not significant.

and ECG parameters, The |effect of a decreasing blood
pressure with an increasing dose was assessed using a non-
parametric testing prucedur}:."‘

RESULTS i

Seven of 210 patients were discontinued from
double-blind therapy, but only two because of amlo-
dipine-related side effects; 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 start of double-blind therapy,
supine and standing mean blood pressures were
comparable for all treatment groups. The average
baseline/final blood pressEres 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 lo.E‘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;jjastolic 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
Hg or 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. Baselineiﬁmil changes in blood pressure in patients receiving placebo or amlodipine as indicated.
Values are mean + SEM. *p < 0.05 compared with placebo.

gystolic pressures to 89.8|and 143.2 mm Hg, respec-
tively (Fig. 2). At 0 hours, supine diastolic pressure in
the amlodipine-treated patients 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 reading, when it rose to levels
above those seen with placebo, 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 results 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, 8918, 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,
210 6 hours post dose. The corresponding effects for
placebo were 94.2 mm (diastolic) and 145.5 mm
Hg (systolic). Effects of amlodipine, 1.25 mg daily, on
supine and standing systolic and standing diastolic

|
|

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 blood 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 pressures recorded at the final
visit over a 24-hour period following administration of pla-
cebo or amlodipine.

daily) had the drug discontinued as a result of treat-
ment. No patients receiving placebo were discontin-
ued from treatment becatse of side effects. Side ef-
fects included peripheral edema, headaches, and
nausea. The overall incidence of side effects was the
same a8 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 placepo-treated patients (7.5%).
Laboratory abnormalitieq were few and occurred at a
similar incidence in all tréatment 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 changes in body weight.

DISCUSSION

Dihydropyridine calci\[\m antagonists are potent
periphera) arterial dilators and thus are beneficial in
the management of hypertension. 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.512 Of the calcium an-
tagonists currently available and under develop-
ment, amlodipine has the longest elimination half-
life,* 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.®8 Importantly, the reduction in blood

pressure was not associate
rate and was effective thro
ing period. Twenty-four-h
pertension with a single

with an increase in pulse
nghout a 24-hour postdos-
our effective control of hy-
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
dihydropyridine calcium
capsules in particular can

other currently available
antagonists. Nifedipine
cause 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 patients responding to monother-
apy with amlodipine was greater than in the placebo
group, and there was an increase in the number of
patients achieving normaotension. 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 -experienced therapeutic improve-
ment. Amlodipine treatment was well tolerated, with
only two patients being withdrawn from therapy be-
cause of side effects. None of our patients experi-
enced myocardial ischemia, which is sometimes seen
with nifedipine capsules.'?- 18 It is noteworthy that
the side effect profile of amlodipine was quite favor-
able, with 11.7% of patients 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 transient and there were no signif-
icant changes in ECG plameters or body weight.
Thus amlodipine effective y reduced blood pressure
and was well tolerated when administered once-daily
to patients with uncomplicated mild to moderate
hypertension.

Although left ventricular function was not mea-
sured in these patients, there was no clinical evidence
of left ventricular function deterioration, as seen by
fatigue or shortness of breath, over 4 weeks of ther-
apy with amlodipine. Whether left ventricular func-
tion will remain unaltered|with prolonged use of am-
lodipine, particularly if patients have underlying left
ventricular function defect, remains to be deter-
mined. However, a preli';txinary report of a multi-
center study shows that amlodipine may be quite safe
in patients with mild left |ventricular dysfunction.!”
This aspect of safety clearly differentiates this cal-
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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 long-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
hypertensive

structural changes

To determine the effect of bor

entricular filling in borderline
)atients without cardiac

derline hypertension on left ventricular diastolic performance, 16

patients with borderline hypertension who did not have left ventricular hypertrophy and 16

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

th normotension of similar age and body mass index were

echocardiography was used to record left ventricular filling signals
|supine ergometer exercise. All subjects had normal left ventricular
. At rest the bordertine hypertension group in comparison with the

normotension group had a depressed peak velocity of early filling (E) (44 + 7 vs 54 + 10 cm/sec;

p < 0.01), no enhanced peak
significant), and a reduced E/
preejection period were gimil

velocity of late filling (A) (52 + 8 vs 50 + 11 cm/sec; not
A ratio (0.9 = 0.2 vs 1.1 % 0.3; p < 0.05). Atrial filling time and
ar in the two groups. The effect of exercise on left ventricular filling

velocity in patients with borderiine hypertensive resembled that in those with normotension.

Percentage changes in E (+1

4% + 12% vs+14% + 13%) and A (+13% = 8% vs 11% = 12%)

were equivalent, suggesting a presefved diastolic reserve for exercise in the borderline
hypertension group. in conclysion, borderline hypertension appears to be predictive of early

filling impairment, and a late
in borderline hypertension wi
turther deterioration in cardia
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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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Valsartan, a new angiotensin II antagonist
for the treatment of essential hypertension
A comparative study of the efficacy and
safety against amlodipine

L

Obfective: To compare the antihypertensive efficacy of a new angiotensin IT antagonist, valsartan, with a
reference therapy, amlodipine.

Methods: One hundred|sixty-cight adult outpatients with mild to moderate hypertension were randomly
allocated in double-blind 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-
in¢ was added to the initial therapy. Patients were assessed at 4, 8, and 12 weeks. The primary efficacy
variable was change frgm baseline in mean sitting diastolic blood pressure at 8 weeks. Secondary variables
included change in sitting systolic blood pressure and responder rates.

Results: Both valsartan 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 variable analyzed. For the primary variable the difference was 0.5 mm Hg in favor of
valsartan (p = 0.68; 96% 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 trcatments 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 §0 mg valsartan; 3.6% for 5 mg amlodipine; 0% for valsartan plus 5 mg amlodipine;
14.3% for 10 mg amlodipine).

Conclusions: The data show that valsartan is at least as effective as amlodipinc 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 effects characteristic of this comparator class, dihydropyridine calcium antagonists.
(Clin Pharmacol Ther|1996;60:341-6.)

Luigi Corea, MD,Ondina Cardoni, MD, Roberto Fogari, MD,

Pierfranco Innocenti, MD, Carlo Porcellati, MD, Michele Provvidenza, MD,
Susanne Meilenbrock, BPharm, John Sullivan, BSc, and Frédéric Bodin, MD
Perugia, Gubbio, Pavia, Carrara, and Gulado Tadino, Italy, and Basel, Switzeviand

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 II 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 orally active specific angioten-
sin II receptor antagonistj: The efficacy and toler-

ability of valsartan, comp

ed to placebo, has been

established in several weﬁl-controlled studies (un-
published data, Ciba-Geigy, 1996). Data have shown
daily doses of 80 mg valsartan and above to produce
clinically relevant and statistically significant de-

creases in blood pressur

compared to placebo.

Data from a dose-finding jltudy showed decreases in

sitting diastolic blood pressure after 4 weeks of ther-

apy minus placebo effect o
Hg for 10, 40, 80, and 160
Other phase I data have

0.5, 2.1,3.9, and 4.7 mm
g valsartan, respectively.
also supported 80 mg as

the appropriate starting dose for valsartan. Further
large phase III studies haxj)e shown 80 mg valsartan,
as a single daily dose, to be a highly effective, well-
tolerated antihypertensivelagent irrespective of age,

scx, or race. Data on the
pared to existing therapies

nists, have not becn previ

fficacy of valsartan com-
, such as calcium antago-
iously reported. Calcium

antagonists are currently lwdely used in the treat-

ment of hypertension. Ad
reported with some calci

20% to 50% of patients, a]%

rse reactions have been
m antagonists in up to
though 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 iZLwidcly used in the treat-
ment of essential hypertension.”” The starting dose

of amlodipine is generally

This study compares th
of a new angiotensin 1I an
reference therapy, the cal

5 mg once daily.

e efficacy and tolerability
tagonist, valsartan, with a
cium antagonist amlodip-

ing, in the treatment of mild to moderate essential

hypertension.

PATIENTS AND METHODS

Patients. Male and female outpatients with mild to
moderate essential hypertension who were between

the ages of 18 and 80 yea

s were eligible to partici-

pate in the study. Mild to moderate hypertension
was defined as sitting Hiastolic blood pressure
(SDBP) of >95 mm Hg and <120 mm Hg after a
2-week single-blind placeblo run-in period. The most
important exclusion criter}a were presence of overt
heart failure; a history of heart failure or myocardial
infarction in the preceding 3 months; second- or

third-degree heart block;
evidence of significant hep
tinal disease; pregnancy
progestogen preparations.

malignant hypertension;
atic, renal, or gastrointes-
and use of estrogen-

Patients were withdrawn 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.

Patients 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. Mcasurements
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 primary efficacy variable was the change from
baseline in mean SDBP at the end point of mono-
therapy (8 weeks). Secondary variables analyzed in-
cluded change from baseling at the end point of mono-

therapy in mean sitting syst

olic blood pressure (SSBP)

and responder rates (defined 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 difference to be estimated

with precision in terms of
(CI) =2.5 mm Hg, assumi
of SDBP measurement to

Two data sets were use
cacy parameters. The prim

3 95% confidence interval
ng the standard deviation
be 8 mm Hg!!

d for the analysis of effi-
ary analysis was based on

the “intent-to-treat” data set, which included all

randomized patients who
ment and at least one pos
ment for the variable to b

had a baseline measure-
trandomization measure-
e analyzed. A secondary

analysis was performed for the “acceptable patient”
data set. This excluded major protocol violators

(blood pressure measurer
from last dose, mean SDB

nents <12 or >30 hours
P <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 oTrt monotherapy or, in the
case of premature discontinuation, the last post-
baseline observation carrifd forward.

The primary efficacy va

iable (change in baseline

SDBP) and secondary cfﬁ!cacy variables (change in
baseline SSBP, standing systolic blood pressure, and

diastolic blood pressure)

ere analyzed by analysis

of covariance, fitting treatment, baseline, treatment-
by-baseline interaction, center, and treatment-by-

center interaction. Becaus
quate size, there was no
The estimated mean tre
were calculated from the
were carried out at the
sponder rates were analyz

¢ all centers were of ade-
pooling of small centers.
atment difference and CI
model. All statistical tests
two-sided 5% level. Re-
ed by means of a x* test.

Efficacy data after possible titration at 12 weeks

were summarized,
All randomized patien

ts were included in the

safety evaluation, which. was descriptive: All data
analyses were performed ppy the Department of Bi-

ometrics, Ciba-Geigy, Bas

RESULTS

el, Switzerland.

Patients. A total of 168 patients 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 1. Patient demographics and baseline characteristics
Valsartan Amlodipine
(n = 84) (n = 84)
Sex (% female) 41.7% 42.9%
Age (yr)* 52.8 £ 10.5 529 89
Weight (kg)* 73.5+9.6 740 = 11.5
Height (cm)* 169.0 = 7.7 1675177
Duration of hypertension (yr) 4 51%50 6.1%6.1
Antihypertensive trcatment during previous 3 monthbs (%) 54.8% 60.7%
Significant medical history (%) 34.5% 58.3%
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)* 726 7.2 73.3x£96

BP, Blood pressure.
*Data are mean values * SD.

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

Diastolic blood pressure

Systolic blood pressure

(mm Hg) (mm Hg) ,

Valsartan Amlodipine Valsartan Amlodipine

Baseline 1011 £ 3.7 101.8 £ 4.5 157.5 £13.3 161.8 £ 12.8
4 weeks 92.0 £ 82 91.7 £ 7.6 1475 + 14.2 148.5 = 14.3
8 weeks 89.5£179 90.8 = 8.2 143.9 £ 15.9 1475 = 14.3
12 weeks* 874+171 86.8 = 6.9 1404 + 14.5 142.6 = 11.7

* After additional therapy in patients whose blood pressure was uncontrolled at 8 weeks,

scrved in both men and women for the two treat-
ment groups. Similar decrgases in mean SDBP were
also observed in the two groups 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-
dipinc group for patients [ged =65 years. However,
the number of patients in|this age group was small
(12 who were receiving valsartan and eight who were
receiving amlodipine), wl%xich does not allow any
conclusion to be drawn from this result.

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

Tolerability and safety. B
generally well tolerated

nth trial medications were
both during the mono-

therapy pbase 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
ication. Of these, 13 wer

relationship to trial med-
> taking valsartan mono-

therapy, one was taking valsartan and 5 mg amlo-

dipine, 13 were taking amlodipine monotherapy,
and four were taking 5 mg amlodipine plus 5 mg
amlodipine dajly. 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 III). 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 mast frequently reported (=3%) adverse experiences considered to be drug related

Valsartan, 80 mg

Amlodipine, S mg

Monotherapy ~ With 5 mg amlodipine  Monotherapy With 5 mg amlodipine

Total patients n=284 n=24 -n =84 n =128
Total patients with an adverse '

experience

n 6 1 8 4

% 7.1% 4.2% 9.5% 14.3%
Edema dependent

n 2 0 3 4

% : 2.4% 3.6% 14.3%
Dizziness !

n ; 0 1 0 0 .

% ; 4.2%
Headache !

n [ 2 1 3 0

% i 2.4% 4.2% 3.6%

1

|
have been on additional therapy. More patients re-
ceiving amlodipine (seven patients) experienced
postural decreases in diastolic blood pressure =20
mm Hg compared to valsdrtan (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 ﬁILom 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 (?)bserved for either treat-
ment. Farthermore, no clifixically 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 cssential hypertension. The study
shows no significant differences in efficacy between
the two agents. '

Amlodipine is a well recognized antihypertensive
agent that belongs to the 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 if 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 syraptoms. 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 conve

which interfere with the pa
point.'? The efficacy data fi
in keeping with those rep

rting enzyme inhibitors,
thway at a more proximal
rom the current study are
orted for another angio-

tensin II antagonist, which

has been shown to have

approximately equal efficacy to established agents,
including calcium antagonlsts 13
In summary, thesc dat%a show that valsartan, a

novel angiotensin II recep
as effective as a well-establ
amlodipine. The data also!

tor antagonist, is at least
ished calcium antagonist,
suggest that valsartan is

not associated with the side effects characteristic of
the comparator class used in this study, calcium

antagonists.

We acknowledge the collat

oration and commitment of

all the local investigators and their staff, without whom
this study would not have been possible.
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ANEXO No. 7

“Efficacy, safety, and effects on hipertensidn-associated symtoms of losartan,
alone or in combination with hydroclorothiazide versus amlodipine in patents
with mild to moderate hipertensién” Renate Tiebel, Arnold Valhbruch, and
Manfred Stapff. MSD Sharp & Dhme GmbH, Haar bei Muénchen, and Private
Practice, Liccstandt, Germany.
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EFFICACY, SAFETY, AND EFFECTS ON
HYPERTENSION-ASSOCIATED SYMPTOMS OF LOSARTAN, ALONE
OR IN COMBINATION WITH HYDROCHLOROTHIAZIDE, VERSUS
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ABSTRACT

This randomized, double-masked, multicenter, clinical study with
three parallel 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 mildito-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 possible|increase to 100 mg once daily (L 50/100, n = 308), losartan
50 mg once daily with a possible addition of HCTZ 12.5 mg once daily
(IJHCTZ, n = 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 mean trough sitting systolic blood pressure (SiSBP) were
similar in|all treatment groups. Blood pressure reductions (SiSBP/
SiDBP) were 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 edema reported with amlodipine (10%) than with losartan
(3%). In | is study, losartan appeared to be as effective as amlio-
dipine and to have fewer drug-related side effects. Key words: los-
artan, odipine, hydrochlorothiazide, hypertension.

INTRODUCTION

In industrialized European countries the prevalence of arterial hyperten-
sion ranges from 9% to 20% in the general adult population and from 44%
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Haar, Germany.
Received for publication on February 11, 1998. Printed in the USA.
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LOSARTAN VERSUS AMLODIPINE FOR HYPERTENSION

to 60% in those|65 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 patient 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, n|Pnpeptide antagonist of the angiotensin II subtype 1 recep-
tor.? Losartan gelectively and specifically blocks the binding of angiotensin
II to the AT, xTeceptor found in many tissues. This selective activity has
been extensively demonstrated to be effective and well tolerated in clinical
studies of losartan.!%%°

The antihﬁrpertensive activity of amlodipine, a dihydropyridine cal-
cium channel blocker, relies on blockade of calcium ion influx into vascular
smooth muscld cells. Arterial blood pressure is lowered systemically by
means of peripheral vasodilation, which also accounts for the adverse re-
actions typical of calcium channel blockers (eg, peripheral edema and
flushing).?!

Determination of the clinical efficacy of antihypertensive medications
is relatively straightforward 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 be‘en 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.2%23

The aim of this study was to compare losartan (alone or combined with
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hydrochlorothiazide [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 protocol was approved by the institutional review board at each
of the 98 clinigal centers included in the study. All patients gave their
written informed consent in accordance with the Declaration of Helsinki.
The execution and monitoring of the study were conducted in accordance
with the requirements 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. Exclusion 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 pursing women were excluded, as were patients with clini-
cally significant abnormalities in laboratory findings. Diabetic patients
were allowed tb enroll if their condition was stable (ie, their glucose levels
were controlled).

Study Design

This prospective, double-masked, multicenter study with three ran-
domized, parallel treatment groups was designed to assess the tolerability,
therapeutic efficacy, 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 addition 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 g{'oup). The study design and blood pressure entrance criteria
are outlined in} Figure 1.

The study| consisted of a 4-week placebo period followed by a 12-week
treatment period. Eight clinical visits were planned during the study:
three visits during 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 7tday washout of current antihypertensive drugs, patients
with a pre-plagebo mean sitting diastolic blood pressure (SiDBP) of 90 to
115 mm Hg were enrolled. At the time of randomization (week 0), the mean
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Losartan 100 mg QD

Losarten S0 mg QD Losarten 50 mg QD

Losartan/HCTZ $50/12.5 mg QD

Losartan 50 mg QD Losartan 50 mg QD
Piacebo
SiDBP sigep Amlodipine 10 mg QO
90-15 95+115
mm Hg mm Hg .
Amlodipine 5 mg QD Amilodipine 5 mg QD
.4 .2 L 3 gt 9 12
Week
ey ! L | ! | 1
I i | I I | i 1
Visit 1 2 3 4 S 6 7

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 Have been between 95 and 115 mm Hg. The difference be-
tween the mean 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 week 6, treatment was continued to week 12 with losartan 50
mg or amlodipkne 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 m l, or amlodipine 10 mg once daily.

Before admission to the study, patients underwent a complete physical
examination a!nd their medical history was taken. At each visit, trough
systolic and diastolic blood pressures and heart rate were measured both
sitting and standing, and adverse events were recorded. Laboratory tests,
including hemiatology, blood chemistry, and urinalysis, were conducted at
weeks ~2, 6, ahd 12. Electrocardiography was performed at week -2 and at
the end of th’erl?ﬂ-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 investigators completed a questionnaire regarding the occurrence
of 24 sympton}s (the specific symptoms questionnaire). At weeks 0, 6, and
12, a 32-question 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 and 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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Statistical Analysis

The efficacy, safety, and tolerability analyses were performed on an
intent-to-treat (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 primjary 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 altype 1 error of 0.05.

RESULTS

Patients

The study was conducted at 98 clinical centers in Germany from May
1995 to July ]J]996. 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 ihe L/HCTZ group, and 314 in the A 5/10 group. A summary
of patient characteristics and baseline SiDBP is given in Table I. 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, anzd mean body weight ranged from 81.2 to 82.3 kg.
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Table I. Patient c%)arac'teristics at entry.

, L 56/100 LMCTZ A 5710
Charactleristlcs (n = 308*) {n = 313*) {n = 314%)

Sex, n (%) !

Male 5 165 554 167 $53; 157 (50

Female : 143 (46 146 (47 157 (50
Age %/). n (%)

3 | 18 (6) 19 (6) 16 (5

36-44 ! 40 (13 33 (11 411

45-54 : 73 (24 76 (24 84 (27

5564 i 105 (34 114 (36 102 (32

=65 : 72 (23 71(23 71 (23

Mean age {y) i 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)

Mitd {95~105) | 234 76§ . 214 (68 230 (73

Moderate (106-115) 68 (22 89 28; 77 (25

Severe (>115) o2 5(2) 1 (<1
Sitting diastolic blood pressure (mm Hg) , :

Mean 1+ SO i 101.8+5.6 103.0 £ 5.9 1018+5.2

Range g 83-130 90-120 90-117

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 5110 = amlodipine 5 mg QD, possibly
increased to 10 mg QD.

* Number of randomized patients.

t P =0.020. ’

|

At entry, ilﬁ 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 IL/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 disedses, diseases of the locomotor and nervous systems, and
psychiatric diseases, each accounting for approximately one third of the
patients, whilé approximately 12% of the patients had diabetes mellitus.

Tolerability |

i
Tolerability of the three treatment regimens was determined by
means of two!different symptom questionnaires—the specific symptoms
questionnaire land the symptoms inventory. The global symptom score was
regarded as the more important tolerability criterion and represents the
total score ﬁ'o’}n 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 = 01015) (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

!

ithe poor tolerability of amlodipine in terms of swelling and

edema, comparable improvements in well-being occurred in all three treat-

ment groups.

L

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% (L/HCTZ, P < 0.001), and 7.7% (A 5/10, P < 0.001) was found in the
incidence of dizziness. In the L/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

0.5

o Losartan 501100 mg once daily (QD)
s Losartan 50 mg + HCTZ 12.5 mg QD
x  Amiodipine 5/10 mg QD

Global Symptom Score

-0.5+

o.c'1 ‘*i rh [\

Basaeline

B
ot

i
\

Figure 2. Mean change in the global symptom score from baseline and 96% confidence in-
terval, by week. The global symptom score represents the total score from the

specific]

T T L 1
3 6

o
-
N

Week

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 spec1ﬁc 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 mgmﬁcant}y greater incidence of swellmg 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
A5% 0% 5% 0% 5% o 10%  15%
Ory mouth i . —
Headache : — * —
Weaknes; in limbsé = !
Blurreq vision B } s —
Shortness of breatﬁ + —
Swollen ankles = + {
Constipation e
Bad taste in mouthé —_—
Congasted or runny F ’ y
nose
Nausea A
Rash | e p———{
Itching [ . — i
Cramps in legs (OSSR
Pain in hand ]olntsé } + —
Shaky hands i b ———

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

!
Antihypertemfsive Efficacy

In all threie 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 L/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%

J
1

s

Racing hearnt

Stomach pain ' . ;

Heartbumn ' +

Sore throat ?

L 3

Dry cough : t + —

Excessive sweating ' :
Wheezing pr—eb——{

Dry eyes IS SO N—

|
{
i

AL

Light hurts the eye]ls I +
|

Cold hands or feetf —— +

Urinating at night t R '

Diarrhea i

*

Facial flushing '

Heart pounding ori miss- b o 4
ing a beat !

4

i
Unsteadiness, ligﬁthead- b -
adness, or faintne§s.

Figure 3. Contimgxed.
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1

Table II. Change ﬁ:’rom baseline in mean (xSD) systolic and diastolic sitting blood pressures
in the thlree treatment groups through week 12,

; L 50100 LHCTZ A 510
Blood anur;e {n = 304*) {n = 310%) (n = 314°)
Mean systolic blood Aressure
Baseline | 164.0 + 16.8 164.2 + 16.5 162.9 £ 16.5
Week 12 1471173 145.8 + 14.3 144.4 £ 141
Change from bassline -16.9+16.2 -18.4 £ 16.0 -185+13.7
P i <0.001 <0.001 <0.001
Mean diastolic blood pressure
Baseline ; 101856 103.0+5.9 101.8+5.2
Waek 12 i 904199 89.8+8.1 88.218.0
Change from baseljne -11.4195 -13.27.7 -13.6x74
P g <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 5/10 = amlodipine 5 mg QD, possibly
increased to 10 mg QD.

* Number of patients/with data for systalic and diastolic blood pressures.

SiDBP were coimparable (-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
L/HCTZ groupiresponded to losartan monotherapy without the addition of
HCTZ (Table III). The reductions in sitting blood pressure were compa-

N o Losartan 50/100 mg once daily (QD)
a Losartan 50 mg + HCTZ 12.5mg QD
» Amlodiplne 5/10 mg QD

Mean Change from Baseline In SiDBP (mm Hg)

r EI T T T 1
0 1 3 6 9 12

‘ Week

Figure 4. Mean c}élange 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 t\;avo 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 patlents receiving A 5/5) during the 12-week treatment
period.

Withdrawals &nd Clinical, Laboratory, and Other Adverse Events

A total of |859 (92%) randomized patients completed the study; 76
patients (8%) w1thdrew from the study prematurely because of clinical
adverse events or lack of cooperation (41 [13%] of 308 patients in the L
50/100 group [ﬂlost during treatment with losartan 100 mg], 16 [5%] of 313
in the L/HCTZ group, and 19 [6%) of 314 patients in the A 5/10 group).
Table IV lists a’ll 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 s1m11ar 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 se’nous clinical adverse events.

Four hundred eighty patients had at least one clinical adverse event
that began durmg 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! 1196 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. Numbefr (%) of patients requiring dosage increases.

| Losarian 50 mg Losartan 50 mg to Amlodlglne 5 mg
i t0100m Losartan 50 mg + HCTZ 12.5 mg
Dosage . (n=308" {n = 313°) (n= 314_‘)
Increased 128 42; 148 247; 136 i43g
Not increased . 180 (58 165 (53 178

57

HCTZ = hydrochlorothiazlde
* Number of randomlzed 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 8 ¢
L 50/100 LHCTZ A S0
Adverse Events {n = 308*) (n=313%) {n = 314*)

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

related to the study!drugs) 57 (19)t © 56 (18)F 83 (26
Swelling and edema 8(3 10(3 30 (10
Headache ! 12 (4 12 (4 17 5%
Dizziness ! 14 (5 9(3 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) 18 (6)

L 50/100 = losartan 50 mg once daily (QD), possibly increased to 100 mg QD; L/HCTZ = losartan 50 mg QO,
with the possible addition of hydrochlorothiazide 12.5 mg QD; A 5/10 = amlodipine 5 mg QD, possibly
increased to 10 mg QD.
* Number of randomized patients.
I P=0021 A versus C.

P =0.012, B versus C.
§ P < 0.001, A versus B.

P < 0.001, A versus C.

primarily to tl‘,;ke 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 doublef-masked treatment period; however, none of the abnormal
findings were |considered to be serious. Furthermore, in only 3 of these
patients—2 inl 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 wzfis 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 apgeared on both questionnaires. These questionnaires show.ed
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.!**

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 &his study was sufficiently large to confirm the findings of
Oparil et al** dnd Weir et al'® concerning swelling and edema. Tolerability
of the three treatment regimens was similar with regard to many of the
other sympton:ls examined.

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

Combinatilon 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 pressureza 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 4n 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*"'375 or 25 mg'!'%* 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'!**!*"18:2¢ were either comparable to or
lower than those of comparative drugs such as amlodipine,!! felo-
dipine,}22° enalapril, %> nifedipine,'® captopril,'” and atenolol.?° The
incidences of dr"’ug-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 icommon clinical adverse events in our three treatment
groups, as in other clinical trials,’®!7 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 I/HCTZ group and A 5/10 group,
respectively). The withdrawal rate was higher in the L 50/100 group (13%)
than in the othler 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.
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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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Argenzianoa, Carmine Vecchioneb and Bruno Trimarco.
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Haemoc&ynamlé and metabolic effects of rllmenldme in

:hypertenswe patlents with metabolic syndrome X. A

double-blind parallel study versus amlodipine
Nicola De'Lucaa Raffaele |zzo®, Dario Fontana®, Gianluigi lovino?,
Luigi Argenziano?, @armme Vecchione® and Bruno Trimarco?P®

Objective To compare the effe

cts of rilmenidine with those

of amlodipine on blood pressure, glucose metabolism,
plasma lipid concentration and fibrinolysis parameters.

Design A four-month randomized double-blind, parallel

group study.

Patients and methods Obese hypertensive patients with
hypertriglyceridaemia (= 2.3 mmol/1) 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
mercury sphygmomanometer.
evaluated by an oral glucose t

was recorded using a
Glucose metabolism was
slerance test.

Results Of the 52 patients recruited, 47 (21 rilmenidine and

26 amlodipine) completed the
The intention-to-treat analysis

4-month treatment period.
showed a comparable

reduction in systolic and diastolic blood pressure (SBP,
DBP) with the two anti-hypertensive treatments
(rilmenidine ~13.9/-13.5 mmhHig; amiodipine -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
glucose under basal condition
oral glucose load as well as th

both groups. Plasma
5 and 2 h after a standard
e area under the plasma

glucose concentration curve tended to decrease in the

Introduction
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hypertensive treatment in

inability to reduce the incre

events in hypertension [1,2)
ical evidence documents a

hypertension, obesity, imp:

non-insulin-dependent diab
daemia [3-7].
described as ‘metabolic syn

of these pathological conditi
suggested that the dissociati
lowering and reduction of ¢
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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 ritmenidine is able to improve glucose metabolism.
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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 11 imidazoline rec
the calcium channel blocker
with mild to moderate essen

00, Vol 18 No 10

cptor binding agent, and
, amlodipine, in patients
tial hypertension, android

obesity, impaired glucose tolerance and hypertriglycer-

idaemia.

Methods

Study design

This single-centre study was
randomized double-blind pa
the primary objective of ass
changes over a 4 month tre
end-points were the clinical
of the two treatments. The

performed according to a
allel-group protoco! with
cssing the blood pressure
atment period. Secondary
and metabolic tolerability
study protocol was ap-

proved by the Ethics Commijttee of the University of
Naples, and informed written consent was required

from all participants.

Study population

The size of the study popu
mated in terms of supine
(suDBP). Twenty-two patient

lation required was esti-
diastolic blood pressure
s per group were required

to allow detection of a 6 mmHg difference between the

treatment groups in the chang
error of 0.05 and a power of 0

¢ in suDBP, with a type 1
80 (two-tailed test).

Patients of either sex, aged 21-70 years, were éligiblc

for inclusion if they satisfie

d the following criteria:

mild-to-moderate essential hypertension (95 < suDBP

< 114 mmHg, 140 < supine
(suSBP) < 210 mmHg) at se
the inclusion wvisit, and

suDBP < 10 mmHg over the
period, android obesity (body

Flg. 1

systolic blood pressure
ection and confirmed at
with a wvariation In
2 week placebo run-in
mass index (BMI) = 29

kg/m? and waist-to-hip ratio = 0.85 in men and = 0.75
in women) [10], hypertriglyceridaemia (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 I1-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
i { [ |
Placebo
run-in
0 1 2 Amlodipine 5 mg once daily or 10 mg twice daily
| | | |
Weeks ! | | |
MO M1 M2 M3 M4
BP BP BP : BP BP
HC HC HC HC HC
C Cc C Cc C
VBS vBS
OGTT OGTT

Study flow chart. MO, inclusion visit; M
3 months; M4, visit after treatment for
assessment of glucose, glycosylated t
B, insulin; OGTT, oral glucose toleran

ce test

1, visit after treatment for 1 month; M2, visit after treatment for 2 months; M3, visit after treatment for
4 months; BP, blood pressure; HR, heart rate; C, compliance with treatment; VBS_, venous blood sar_nple fqr
aemoglobin, high-density lipoprotein and low-density lipoprotein cholesterol, tryglicerides, apoproteins Ay and




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 bl:ood pressure (DBP) > 90
mmHg), dose adjustment was allowed from the M1
visit (to rilmenidine 1 mg ftwice 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 capsulej of placebo in the evening
in the amlodipine group.

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

At the end of the placebo run-in and after the 4 month
treatment pertod, 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 tespectively, and were re-
corded at ecach visit, using a mercury sphygmoman-
ometer. Measurements were made in triplicate and in
the same arm throughout the study. Blood pressure and
heart rate were recorded after 10 min rest in the supine
position, and after 2 min standing. The means of the
three supine values and thelthree standing values were
used in the efficacy analysis.

Metabolic investigations |

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

(1) Thax: the times from|glucose ingestion (7Tp) to
maximum plasma levels of glucose and insulin,
within 2 h of ingestion (T120);

(2)  Cpmax: maximum plasma levels between 7 and
Ti20: and

(3) AUC from 7y to Tiz: 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 (T, Tz,
Tvo, Too. Ti20) were notjincluded in the analysis.

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

|
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Fasting blood samples were taken for glycosylated
haemoglobin (HbAg), high-density lipoprotein (HDL)
and low-density lipoprotein (ILDL) 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) softwarc 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 test
for independent samples. The number of normalized
patients (suDBP < 90 mmHg) at the last evaluation
under treatment was compared in the ITT population
using the ¥ test.

To take into account baseline values of glucose and
insulin parameters, a covariance analysis of the variation
(M4 - MO) adjusted on MO value was performed. A
two-tailed Student #test 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 51
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



!
1518 Journal of Hypertension 2000, Vol 18 No 10
!
{
|

i .
Teble 1 Demographic baseline characteristics

Rilmeniding {nl= 25) Amlodipine (n = 27)
1]

50.8 & 91t

Age (ycars) ! 53.3 + 8.5
Weight (kg) 83.4+13.3 86.9 + 11
Male sex (%) 400 66.67
BMI (kg/m?) 31.33 £ 2.05 31.84 + 3.23
Waist/hip ratio 1.01 £ 0 1.01 £ 0.02
Smoking (96} 36 f 7.4

Values are maans = standard deviation; BMI, body mass index.
|

women were included in thc rilmenidine group (R:
60%; A: 33.3%).The other baselme clinical character-

istics of the groups at randomriatlon were well matched
(Tables 2-6). i
?

Table 2 Mean change in blood presgure (mmHg) between MO and

the last evaluation under treatment’up to M4: inter-group
comparison

Variables Rilmenidine {n|= 24) Amiodipine (n = 27)
SuDBP (MO) 98.5 £ d|.1 98.5 + 3.6
AsuDBP (M4¥ - MO) ~135+ 4.4 ~15.0 £ 5.0
S108P (MO) 985+ 35 985 % 4.3
AstDBP (M4* - Mo) ~-135+£48 -14.4 +: 6,6
5uSBP (MO) 1518 11.8 154.1 % 11.4
AsuSBP (M4* — M) -13.9 +13.7 ~17.6 £ 9.7
StSBP (M0) 1504 £ 1.9 153.1 £ 11.4
AstSBP (M4* ~ MO) -113x 145 ~15.4 + 10.1

Values are means = standard deviation; suIDBP, supine diastolic blood pressure;
s108P, standing diastolic blood pressure; suSBP, supine systolic blood
prassure; 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. |
i
1

Teble 3 Dose required in ITT populétion {percentage of the
population) 1

Rilmenidine (n = 24){ Amlodipine {n = 27)

1.

T
1.mg 2 mgI 5mg 10mg
MO 100% 0% 100% 0%
M1 50% 50% 63% 37%
M2 46% 54% 63% 37%
M3 38% 620 50% 50%

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

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-
tvely from 1524 12/98.5+4.1 two 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;¢%) during the study in both
groups (R: 5.66 £ 1.13/5.67 & 1.23%; A: 5.55 4 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 Oral glucose tolerance test; mean change in glucose parameters between M0 and M4, Comparison between groups

Rilmeniding Amlodipine

Plasma glucose MO (n = 24) M4 (n = 20) MO (n = 27) M4 (n = 26) P values

L
Fasting glucose {mmol/i) MO 5.’51 + 1,06 5.29 £1.37 5.40 + 0.96 5,70 £ 1.33
M4 - MO : -0.21£0.75 03209 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
Comav glucose (mmol/l) MO 10.63 +1.06 9.31 £1.50 9.66 £ 1.16 9.84 &+ 1.43
M4 - MO -0.72 4+ 1.18 023+ 1 0.009
AUC (mmol/l/120 min) MO Oé 4 + 138.28 1043.66 + 183.09 1049.33 + 137.7 1073.78 £ 163.16
M4 - MO —67.13 £ 133.57 29.55 £ 100.7 0.015

‘r
|
i . .
Values are moans = standard deviation; MO, inclusion visit; M4 ~ MO, difference after treatment for 4 months.
t
|
|
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Table 5 Oral glucose tolerance tesft: mean change in insulin parameters between M0 and M4, Comparison between groups

1519

Rilmenidine Amlodipine
Plasma insulin MO (n = 24) M4 (n = 20) MO (n=27) M4 (n = 26) Pvalues
Fasting insulin (pmol) MO 68.8 & 49.3 63.5 £ 428 88.4 &+ 61.1 923 +106.1
M4 - MO ~8.2 £ 60 2+£124 NS
Ty20 insulin {pmol) MO 483.3 + 272.2 3846 + 2149 381.0 £ 178.5 383.8 + 158.7
M4 - MO —-103.2 4 220.8 7.2 4 228.7 NS
Cumer insulin (pmol) MO 542.3  256.4 456.4 + 224.8 485 + 158.1 436.6 £ 181.0
M4 - MO x ~107.7 £ 168.7 -48.1 £ 180.0 NS
AUC (pmol/I/120 min) MO 445%11 .9 & 22975.2 386048 +£ 21613.8 40385 + 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).

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

Parameters, n Rilmenidine n Amlodipine
Fibrinogen (g/) 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 antigen (ng/ml) MO 23 32.03 £ 22.95 27 32.89 + 34.9
M4 - MO 20 -8.03 + 15.83 25 -1.07 £ 15.57
PAI-1 activity (IU/mi) MO 23 13.10 + 10.49 27 11.20 £ 6.79
M4-Mo 20 -4.02 £8.29 24 -0.26 £ 8.77
t-PA antigen (ng/ml) MO 23 8.7 £ 242 27 8.88 + 3.31
M4 - MO 20 ~0.31 + 3.47 25 —-0.28 & 2.85
PAI-1, plasminogen activator inhibitor type 1; t-PA, tissue plasminogen activator; M0, inclusion visit; M4 ~
MO, difference after treatment for 4 months. There ware no statistically significant differences batween

groups.
i

Flg. 2

Plasma glucose (mmol/l)

Plasma insulin (pmol/l)

10, 8§50
9 Bt BN 450
s B J"___,._m_, ORI -
S 350 P
7 -0~ Ritmenidine baseline j " ~o- Rilmenidine basaline
‘ = Rinonigne 4 monws | 250 22 Rimeniding ¢ months_|
61 150
-
5 50
T-0 T30 1 760 T90 T120 T-0 T30 T60 T90 T120
t .
Tigne (min) Time {min)

Plasma glucose and insulin levels be
hypertensive patients with syndrome

fore and duriﬁg an oral glucose tolerance test (OGTT) at baseline and after 4 months of rilmenidine in 20
X.

treatment, the Ty glucose
(P =0.042) decreased in
0.88 mmol/l) compared to
mmol/l).

The fasting plasma insulin
plasma insulin concentratior

response was significantly
the R group (-0.8 =+
the A group (—0.16 % 1.08

the R group. The difference between groups was not
statistically significant.

The trends in glucose and insulin responses (AUC,
Crax) during the OGTTs are shown in Tables 4 and 3.
concentration and the 7Tz

only tended to decrease in~ The plasma glucose AUC and plasma glucose Crnax

/&
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Fig. 3

Plasma glucose (mmol/l)
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8 g

-0~ Amlodipine baseling

7 -#- Amlodipine 4 months

6
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Timfe {min)

Plasma insulin (pmol/l)

550
450
350 e can
-0~ Amlodipine baseline
250 -@- Amlodipine 4 months
150
50
T-0 T30 T60 T90 T120
Time (min)

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 M0 and M4 was only
observed in the R group compared to the A group (R:
—67.13 £ 133.57 mmol/l;  A:l +29.55 £ 100.7 mmol/l;
P = 0.015). Similarly; the Cmay decreased by 0.72 mmol/
] in the R group whilé in thel A group it was increased
by 0.23 mmol/l. !

There was a non-significant 'decrease in insulin AUC
and insulin Cpax In both grou’és.

Fibrinolytic parameters }

The changes in fibrinogen, PAI-1 antigen, PAI-1 activ-
ity and t-PA antigen are dc&ailcd 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%).

P
'
f
1
'

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 i

Parameters n Rilmenidine n Amlodipine
Serum total cholesterol (mmol/l) MO 24 5.23 + 0.63 27 5.56 +£0.74
M4 - MO 21 0.08 + 0.71 26 0.08 £ 0.67
HDL cholestero! (mmol/l) MO 24 1,24 4+ 0.15 27 1,16 £ 0.22
M4 - MO ! 21 002+ 0.2 26 —-0.007 £ 0.26
LDL choles'erlol {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 27 234 £0.36
M4 - MO 21 -0.25 + 0.64 26 -0.11 £ 0.66
Apo Ay (g/l) MO 24 1.61 4 0.272 27 1.56 £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 nd statistically significant differences between groups. HOL, high-density lipoprotein; LDL, low-
density lipoprotein; Apo A,, apoprotein Ay; Apo B, apoprotein B.

14
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No scrious adverse events|were reported during the
study. |

|
Discussion i
The observation that, at the doses used in our study,
rilmenidine and amlodipir{c show comparable anti-
hypertensive cfficacy is in %«:cping with the results of
previous studies. In hypertgnsive 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 [{1-14]. However, the abil-
ity to reduce blood pressure is the main but not the
only parameter that must bé taken into account in the
choice of the therapeutic reigimcn. 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 thad amlodipine does not mod-
ify plasma glucose concentration or insulin levels [19].
Our results confirm these previous reports, and show
that even taking into accoun‘;t 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 iplasma 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 treatments on glycosylated hacmo-
globin may be ascribed toithc fact this parameter is
characterized by a low scnsiitivity to changes in plasma
glucose concentration. 3

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 componcnis of the insulin resistance
syndrome [20]). However, the finding that both fasting
and post-glucose load plasma glucose concentrations
are lower in rilmenidine-tréated patients as compared
to the amlodipine group, in the absence of any increase

Haemodynamic and metabolic effects of rilmenidine De Luca et a/.

in plasma insulin level, may

rilmenidine improves insulir

paticnts. Such a possibility
the results of studies in a
resistance, the fructose-fed
metabolic effect of rilmen

support the conclusion that
sensitivity in hypertensive
would be in keeping with
n animal model of insulin
rat, showing a favourable
idine [21], which may be

accountcd for by .its ability to reduce sympathetic

activity [22] or by the capa

ity to increase the concen-

tration of IRS-1, an intracellular factor essential for

insulin-mediated activation of glucose disposal, as

shown by another sclecdvel imidazoline binding agent
[23]. !

1521

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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ANEXO No. 10

Graficas comparativas de la eficacia terapéutica de la combinacién de la presente
invencién comparada con los estudios referidos atriba como anexos 5, 6 y 8.
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