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Doctor:

JOSE MIGUEL DE LA CALLE RESTREPO
Superintendente de Industria y Comercio
Ministerio de Comercio, Industria y Turismo
Ciudad

Radicacion No. 06 — 127373

Patente: NUEVA COMPOSICION DE UN INHIBIDOR
DE LA CORRIENTE SINUSAL If Y DE UN INHIBIDOR
CALCICO Y LAS COMPOSICIONES FARMACEUTICAS
QUE LO CONTIENEN

Recurso de Reposicion

MARIA VICTORIA LIEBBE LOZANOQ, domiciliada en ésta ciudad, identificada
con cédula de ciudadania No. 51.819.220 de Bogota portadora de la tarjeta
profesional No. 54.845 del C.S. de la J., en mi calidad de apoderada de la
sociedad LES LABORATOIRES SERVIER, por medio de la presente y estando
dentro del término legal, me dirijo a Usted para presentar RECURSO DE
REPOSICION contra la Resolucién No. 72900 del 24 de diciembre de 2010,

mediante el cual se nego el privilegio de la patente de invencién de ia referencia y

en concordancia con ello solicito lo siguiente:

i. PETICIONES

Respetuosamente solicito que se revoque la Resolucion 72900 del 24 de

diciembre de 2010 y en consecuencia:
1. Solicito que se revoque el articulo primero de la resolucidn en mencion, y

2. Solicito que sea concedido el privilegio de la patente de invencion 4
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Pa'@&que %91 anteriores solicitudes me sean satisfechas pido que se tengan en
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Il. HECHOS

PRIMERO: Mediante escrito radicado el 20 de diciembre de 2006 con el No. 06 -
127373, mi representada solicito la patente de invencién denominada "“NUEVA
ASOCIACION DE UN INHIBIDOR DE LA CORRIENTE SINUSUAL If Y DE UN
INHIBIDOR CALCICO Y LAS COMPOSICIONES FARMACEUTICAS QUE LA
CONTIENEN, la cual posteriormente fue modificada para ser denominada: NUEVA
COMPOSICION DE UN INHIBIDOR DE LA CORRIENTE SINUSAL lf Y DE UN
INHIBIDOR CALCICO Y LAS COMPOSICIONES FARMACEUTICAS QUE LO
CONTIENEN.

SEGUNDO: Que una vez efectuado el examen de forma, la Superintendencia
ordend publicar el extracto sin que se hubieran presentado oposiciones por parte
de terceros.

TERCERO: Que una vez solicitado el examen de patentabilidad y luego de
realizado el examen de fondo la Superintendencia efectud requerimientos
mediante oficios No. 5010 y 9810 notificados el 15 de abril y el 5 de agosto de
2010 respectivamente, debido a una supuesta falta de claridad de los capitulos
descriptivo y reivindicatorio, y la carencia de novedad y nivel inventivo de la

misma.

CUARTO: Que estando dentro del término legal se preéenté respuesta a cada uno
de los requerimientos efectuados por la Superintendencia, realizando las
aclaraciones y modificaciones pertinentes de acuerdo a los requerimientos
efectuados; entre estas, la modificacion del capitulo reivindicatorio conforme al
articulo 34 de ia Decision 486.

QUINTO: Que como complemento de los argumentos y aclaraciones presentadas
en las respuestas a los requerimientos, se aportaron multiples documentos

cientificos que soportaban los argumentos de mi mandante.
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- TARDIF J-C: “lvabradine in clinical practice: Benefits of I(f} inhibition.”
European Hearth Journal Supplement, vol. 7, No. H. Pp H29-H32. Refs.: 26
ISSN: 1520-765X, Coden: EHJSFT, 2005.

- Lopez-BESCOS ET AL: “Long term safety and antianginal efficacy of the If
current inhibitor ivabradine.” Eur. Heart J. Vol. 25(Supl), 2004, p. 138.

- RUZYLLO ET AL: “Antianginal and antiischemic effects of the If current
inhibitor ivabradine”. Eur. Heart J. Vol. 25 (Supl), 2004, p. 138.

SEXTO: Mediante comunicacién radicada el 21 de diciembre de 2010,
presentamos copia oficial de! Certificado de Concesién de la patente Europea No.
1800683 correspondiente a la patente NUEVA ASOCIACION DE UN INHIBIDOR
DE LA CORRIENTE SINUSUAL Ik Y DE UN INHIBIDOR CALCICO Y LAS
COMPOSICIONES FARMACEUTICAS QUE LA CONTIENEN, concedida pbr el
INPI de Francia a favor de mi mandante, es decir, concediendo la patente que se
niega dentro de este tramite.

SEPTIMO: Que el dia 24 de diciembre de 2010, esta Entidad profirié Resolucion
No. 72900, negando la patente de invencidn solicitada.

Il. FUNDAMENTOS A

1. Sobre la claridad del capitulo reivindicatorio:
Manifiesta el examinador que “(...) el capitulo reivindicatorio no es conciso, por
cuanto se refiere a las actividades de los farmacos que estarian en la composicién
farmacéutica”

Simitar manifestacion efectué esta Entidad mediante requerimiento hecho por
Oficio 005010, y en contestacién a dicho requerimiento mi representada procedio
a modificar las reivindicaciones nimero 1, 3, 4, 5,6, 7, 8, 9, 10, 11 y a eliminar las
reivindicaciones 2 y 12.

Valga aclarar también que las expresiones “un inhibidor selectivo y especifico de

la corriente sinusal If’y “un inhibidor de calcio” se encuentran claramente definidas
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para cualquier hombre capacitado en la técnica, por lo cual no es cierto como lo

menciona esta Entidad que las mismas no sean concisas y solamente mencionen
actividades terapéuticas.

Incluso, es un hecho bien conocido que un “inhibidor de calcio” se relaciona con
una clase de medicamentos de la dihidropiridina de bloqueadores de los canales
de calcio y que bloquean la conduccién de calcio de los canales de caicio, lo cual

conlleva a la reduccién de la contraccion muscular.

Como prueba de lo anterior, mediante comunicacion del 14 de julio de 2010 se
adjuntd literatura general relacionada con [os inhibidores de los canales de calcio,

lo cual refuerza lo mencionado previamente.

Adiconalmente, la expresidon “un inhibidor selectivo y especifico de la corriente
sinusal If se refiere a un inhibidor de la corriente idnica del marcapasos cardiaco
que esta altamente expresada en un nédulo sinusal y en el nddulo atrioventricular.
La ivabradina es un inhibidor de (la corriente) If mas selectivo y especifico. Por lo
tanto mi fnandante reemplazd la expresidén “un inhibidor selectivo y especifico de la
com'ente: sinusal If’ por “Ivabradina” a fin de acceder al requerimiento previamente
efectuados.

Ahora bien, dando alcance a nuestra contestacién de requerimiento del 29 de
octubre de 2010, por medio del cual aclaramos. que |a'expresién “inhibidor de
ivabradina” correspondia a un error de traduccion en la modificacion de las
reivindicaciones, y de conformidad con lo expresado por esta Entidad en la
Resolucion recurrida, a continuacion presentamos el estado final en que fueron

presentadas las reivindicaciones, con la correcta traduccién:

REIVINDICACIONES

1- Composicién farmacéutica constituida por el inhibidor selectivo y especifico
del nodo de la corriente sinusal I, que es la ivabradina, o 3-{-[{{(79)-3 4-
dimetoxibiciclo [4,2,0]octa-1,3,5-trien-7-yllmetil}(metil)amino)propil}-7,8-
dimetoxi-1,3,4,5-tetrahidro-2h-3-benzazepina-ona, o uno de sus hidratos,
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formas cristalinas o sales de adicion con un acido farmacéuticamente aceptable y

un inhibidor de calcio.

2-

Composicion farmacéutica conforme a la reivindicacién 1, en que el inhibidor
selectivo y especifico de la corriente |y del nodo sinusal es ivabradina, o
hidrocloruro de 3-{-[{[(7S)-3,4-dimetoxibiciclo[4,2,0]octa-1,3,5-trien-7-
ylmetil}{metil)aminolpropil}-7,8-dimetoxi-1,3,4,5-tetrahidro-2h-3-benzazepin-
ona, o uno de sus hidratos o formas cristalinas.

Composicion farmacéutica conforme a la reivindicacion 1, en que el inhibidor

de calcio pertenece al tipo de las dihidropiridinas.

Composicién farmacéutica conforme a Ia reivindicacién 1, en que el inhibidor
de calcio es amlodipino, o uno de sus hidratos o sales de adicidon con un

acido farmacéuticamente aceptable.

Composicion farmacéutica conforme a la reivindicacién 1, en que el inhibidor

de calcio es besilato de amlodipino o uno de sus hidratos o formas cristalinas.

Composicion farmacéutica conforme a la reivindicacion 1, que comprende
ivabradina, o uno de sus hidratos, formas cristalinas o sales de adiciéon con un
acido farmacéuticamente aceptable, y amlodipino, o uno de sus hidratos,

formas cristalinas o sales de adicidbn con un Aacido farmacéuticamente
aceptable.

Composicion farmacéutica conforme a la reivindicacién 1, que comprende
hidrocloruro de ivabradina, o uno de sus hidratos o formas cristalinas, y

besilato de amlodipino, o uno de sus hidratos o formas cristalinas.

Composiciones farmacéuticas constituidas por un ingrediente activo, el
inhibidor selectivo y especifico de la corriente If del nodo sinusal, que es
ivabradina, 0 3-{-{{[(7S)-3 4-dimetoxibiciclo[4,2,0]octa-1,3,5-trien-7-
yilmetil}(metil)amino]propil}-7,8-dimetoxi-1,3,4,5-tetrahidro-2h-3-benzazepina-
ona, o uno de sus hidratos, formas cristalinas o sales de adicién con un acido
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farmacéuticamente aceptable y un inhibidor de calcio, conforme a una de las

reivindicaciones 1 a 7, solos o en combinacién con uno o mas excipientes

farmacéuticamente aceptables.

9- Composiciones farmacéuticas conformes a la reivindicacion 8, que se
componen del ingrediente activo hidrocloruro de ivabradina, o uno de sus
hidratos ¢ formas cristalinas, en asociacién con besilato de amlodipino, o uno
de sus hidratos o formas cristalinas, solos o en combinaciéon con uno 0 mas

excipientes farmacéuticamente aceptables.

10- Composiciones farmacéuticas conformes con una de las reivindicaciones 1 a
9 para usarse en la fabricacidon de un medicamento para el tratamiento de la

angina.
2. Novedad:

El examinador se pronuncia contra la novedad y la actividad inventiva de la
composicion de la presente invencion a la luz de los siguientes documentos de la
tecnica anterior: Tardif = D1, Lopez-Bescos et.al. = D2, EP1362590 = D3 y Yang
et al. =D4.

D1 (Tardif) y D2 (L6pez-Bescds et al.)

D1 revela la terapia combinada con ivabradina establecida en pacientes con
angina estable que ya han sido tratados con nitratos o bloqueantes de los canales
de calcio tipo dihidropiridinas: Dicho argumento de D1 se fundamentaria en una

interpretacion del estudio clinico de Lépez Bescos et al. (=D2).

El estudio clinico de Lopez-Bescos et al. Consiste de un medicamento

concomitante que incluye medicamentos antianginosos AAS, agentes reductores
de lipidos del suero, nitratos de accién prolongada, o bloqueantes de canales tipo
dihidropiridinas) mas ivabradina como inhibidor selectivo y especifico de la
corriente if del nodo sinusal. Por tanto, el medicamento concomitante segtn el
estudio clinico de D2 consiste de la administracion a los pacientes de dos tabletas

constituidas cada una de un principio activo. Por el contrario, la presente invencion
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describe una composicién farmacéutica, esto es, una tableta compuesta de
ivabradina y un bloqueante de los canales de calcio.

Por consiguiente, la composicién farmacéutica de la presente invencion y el objeto
de D1/D2 son distintos, pues resulta que el contenido de D1/D2 no prevé la
presente invencion.

En conclusion, habida cuenta de la técnica anterior, no puede deducirse que las

reivindicaciones de la invencién carezcan de novedad.

D1 (Tardif et al.) examina la practica clinica de la ivabradina y los beneficios de Ia
inhibicion de (la corriente) If. El parrafo relacionado con la “Terapia antianginal
combinada” de D1 sostiene que ‘La eficacia y la seguridad de la terapia
combinada con ivabradina se ha establecido durante un (1) afio en 386 pacientes
con angina estable que ya fue tratada con nitratos o bloqueantes  tipo
dihidropiridinas de los canales de calcio”. Esa alegacion de D1 es una

interpretacion incorrecta del estudio clinico de Lopez-Bescos et al. (=D2).

El estudio clinico de Lépez-Bescéds et al. Es un estudio “complementario” que

consiste de un medicamento concomitante que incluye AAS, agentes reductores
de lipidos del suero, nitratos de accion prolongada o bloqueantes tipo

dihidropiridinas de los canales de calcio, autorizados durante el estudio, mas

ivabradina como agente selectivo y especifico de la corriente If del nodo sinusal. hfm

égg\j&!

El presente estudio clinico “complementario” uUnicamente puede evaluar la 4};6}
seguridad a largo plazo y la eficacia antianginal de dosis de ivabradina. Por tanto, ;.;""r;»ﬁ
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la organizacion de dicho ensayo terapéutico no permite concluir sobre la seguridad g

y la eficacia antianginal de la asociacion especifica de ivabradina + amlodipino.
Por consiguiente, esa interpretacion de Tardif et al. Es una interpretacion
incorrecta del estudio de Lépez-Bescods et al. (La seguridad a largo plazo y la
eficacia antianginal del inhibidor de la corriente If, ivabradina, en pacientes con
angina cronica estable, prueba aleatoria multicéntrica de doble ciego, Eur. Heart
J., 2004, 25-876).

La organizacion de un estudio clinico "complementario” de D1 es distinta de la

organizacion del estudio clinico “de asociacion” de la presente solicitud de patente. ‘l
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El estudio “de asociacidén” se lleva a cabo en pacientes que estaban siendo

tratados con antagonistas de calcio de tipo dihidropiridinas y que seguian
quejandose de dolorosos ataques de angina de pecho pese al antagonista de
calcio. Ademas, el estudio “de asociaciéon” consiste de la comparacion de grupos
paralelos: por una parte la referencia, esto es, la monoterapia con amlodipino y por

la otra la asociacion de ivabradina + amlodipino.

En consecuencia, el analisis estadistico y la interpretacion de estudios

“‘complementario” y “de asociaciéon” no pueden ser equivalentes.

D3=EP1362590

WO 2004/011006 se relaciona con el uso de cilobradina para la preparacion de
una composicidbn farmacéutica para el tratamiento o la prevencion de la
insuficiencia cardiaca y asimismo con el uso de cilobradina en combinacion con
otros agentes terapéuticos para el tratamiento o la prevencién de la insuficiencia
cardiaca. La Solicitante hace hincapié en que el inhibidor de calcio se utiliza para
reducir la resistencia vascular sistémica y la presion arterial en individuos que
sufren de hipertension. Por tanto, no es posible encontrar en WO 2004/011006
ensefanza o informacion alguna que pudiere informar al individuo capacitado en la
técnica que la combinacidn de ivabradina y un inhibidor de calcio producen un

efecto sinergistico.

Por consiguiente, respetuosamente manifestamos que el asunto de la invencién es

novedoso e inventivo con respecto a la técnica anterior WO 2004/011006.

D4= Yang et al.

D4 revela caracteristicas generales de medicamentos antiarritmicos. D4 no
describe una composicién constituida por ivabradina y un inhibidor de calcio. Por
tanto, la presente invencién es novedosa a la luz de la técnica anterior D4,

3. Sobre el nivel inventivo:

La Superintendencia considera que la materia de las reivindicaciones carece de

actividad inventiva a la luz de la técnica anterior D1-D5.




Manifiesta en la Resolucion que “El problema técnico planteado en la solicitud

consiste en la necesidad de nuevos tratamientos que permitan beneficiarse de los
efectos positivos de los inhibidores calcicos, aumentando su margen de seguridad,
especificamente cardiovascular”.

Consideramos al respecto que el Examinador ha introducido la solucién en

problema técnico y tiene un argumento a posteriori.

E! problema técnico de la presente invencién es la necesidad de una composicién
farmacéutica que mejore el tratamiento de la angina de pecho.

Respecto del pronunciamiento de la Superintendencia segln el cual la presente
invencién es obvia para una persona versada en la materia a la luz de las
ensefianzas de combinaciones de los documentos anteriores D1, D5 y D3 - D1,
D5 y D4 — D2 y D3, reiteramos que en el campo de los medicamentos,
tedricamente es de rutina para la persona versada en la materia usar una
pluralidad de ingredientes activos juntos con diversos fines, como por ejemplo, el
incremento del efecto meédico y la disminucion del efecto secundario. No obstante,

el éxito de una asociacidén de ingredientes activos no puede predecirse.

En la medida en que la persona versada en la materia podria evaluar una multitud
de combinaciones de ingredientes activos, resulta incorrecto considerar que sea
obvio combinar especificamente ivabradina con amlodipino. De hecho, 1a persona
versada en la materia combinaria cualesquiera familias de ingredientes activos

con probabilidades de mejorar las condiciones de los pacientes con angina de
pecho.

Incluso si la persona versada en la materia sabe que constituye un método

3
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al. (La eficacia de la monoterapia en comparacién con la combinacién de
medicamentos antianginosos en el tratamiento de angina de pecho crénicéw
estable: un metaanalisis, Klein et al., La Enfermedad de las arterias coronarias,
2002, 13:427-436), que esas combinaciones no son sistematicamente “mejores”
que las monoterapias. Efectivamente, segin Klein et al., no se obtiene de las
terapias combinadas mejora o seguridad que superen a las de las monoterapias.
Por el contrario: la presente invencion demuestra un incremento inesperado de la

seguridad del uso de amlodipino combinado con ivabradina. O[
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Ademas flautécnlca anterior no proporciona orientacion alguna que motive a la

' persoﬁ%gon %@nocumlento medio de la materia a realizar la combinacién fija de los
pro&@@m ] ,'dlcmales ivabradina + amlodipino. Ni D1, D5 y D3 ~ D1, D5 y D4, ni
D2y D3 |nC|tan a formular una composicidén farmacéutica compuesta de ivabradina

+ un inhibidor de calcio.

Por Gltimo, la presente invencion demuestra la sinergia entre ambos principios

activos de- la asociacién ivabradina + amlodipino, puesto que se observa una

reduccién de 60% de los atagues de angina de pecho. La presente invencién
demuestra asimismo que la combinacién de ivabradina con amlodipino incrementa

la sequridad del uso de amlodipino, especialmente su seguridad cardiaca.

IV. ANEXOS

Para complementar toda la informacion obrante en el Expediente, anexamos el
siguiente documento:

- Werer W. Klein, Graham Jackson and Luigi Tavazzi: “Efficacy of

monotherapy compared with combined aniianginal d‘rugs in the treatment of

chronic stable angina pectoris: a meta analysis”

-

V. NOTIFICACIONES

o -

Recibiré notificaciones en la secretaria de su Despacho y en la Carrera 11 No. 86
— 32 Oficina 101, de esta ciudad.

Atentamente,

ICTORIA LIEBBE LOZANO
. Ko. 51.819.220 de Bogota.
T.P.A. No. 54.845 del C.S de la J.
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THERAPY AND PREVENTION

Efficacy of monotherapy compared with combined
antianginai drugs in the treatment of chronic stable
angina pectoris: a meta-analysis

Werner W. Klein?, Graham Jackson® and Luigi Tavazzi®

Objective To determine the relative efficacy of
antianginal drugs administered as monotharapy or In
combination in patients with chronic stable anglna,

Methods A meta-analysis was performed on
randomized trials, published in English between 1980
and 1989, that directly compared combined treatment
and monotherapy. Twenty-two articles wers included, all
on the comparison of g-blocker monotherapias to their
combination with a calcium antagonlst and 10 on the
comparison of calclum antagonist manotherapias to their
combination with a g-blocker.

Results Time to 1 mm ST-segment depression, total
exercise duration and time to onset of anginal pain were
significantly increased with the combined therapy
compared {p g-blucker alone (by 8, 5 and 12%,
raspectively). Only time to 1 mm ST-segment depression
was signlficantly Increased with the combined therapy
compared to calcium antagonist alone (by 93%). For all
these paramaters, the adjusted differences wera
signlficant only within 6h following drug intake and were
not significant after 8h. No analysis of safety dala could
be performed.

Conclusion As far as exarclss tasting is concerned, the
combination of & calelum antaganist and a B-blocker Is
statlstically more aeffective than either monctherapy.
Further studies are needsd to confirm the higher afficacy
after the first 6h fellowing drug intake. Coron Artery

Dis 13:427-436 @ 2002 Lippincott Wiliams & Wilking,

Corontry Artory Dlaons 2002, 13:427-436

Keywards: mota-analyala, chronle atobte anging, f-bleckar, oelelum
antagoniat, monothurapy, combined antianginal drugs
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Introduction

The aim of the treatment of chronic stable angina pectoris
is to improve thc prognosis by preventing myocardial
infarction and death, and to minimize or abolish symptoms
1,2}, It has been shown that more than 50% of trested
patients report 4 poor or fair quality of life {3], thus
emphasizing the need for careful monitoring of sympiom
evolution under treatment. Despite the increasing
popularity of interventional pracedures such as coronary
artery bypass grafting and engioplasty, non-invasive treat-
ment remaing the mainstay of antianginal management
{3,4]. Betausc long-term use of f-blockers has been
shown to reduce mortality following myocardial infarction,
recent guidelines on the tearment of stable angina
tecommend the use of f-blockers as first-line agents
[1.2]. However, no single class of therapy has been proven
to he prognostically superior in the treatment of chronic
stable angina [5].

The use of combination therapy is often considered 1o be
the most rational approach to the treatment of stable
angina because of somewhat different mechanisms of
action of the various classes of antianginal drugs [4).
However, not all of the published trials showed a greater
efficacy of combined thetapics over monotherapies and
aecosding to the Task Foree of the European Society of
Cardiology, when a single agent is incffective, it is probably
best to evaluate an alternative single drug before srarting
combination treatment {1]. Thetefore, we performed a
meta-analysis of randomized trials that directly compared
combined treatment with monotherapy in order o
dewmmine the relative efficacy of combined treatment
and monotherapy in patients with stable angina.

itethods

Data sources

Clinical studies published in English between 1980 and
December 1999 were identified by 2 Medline search,
references fram review articles on the medical treatmene of
stable angina and the Cochrane library. Scatch critetia were
(1) sable angina pectoris, (2) the publication rype
{randomized clinical trial or concrolled clinical trial) and
(3} human use, Finally, bibliographies of identificd trials
were revicwed 0 locate other relevant studies,

11



428 Coronary Artery Digease 2002, Vol 13 No 8

Study selection

Trials were included when the enrolled patients had a
history of stable angina and a direct comparison between
monotherapy and combined cherapy was available. Studies
with a duration of less than | week were excluded. Criteria
for sclection of treatment were double-blind randomized
trials where patients were treated by a combination of cwo
drugs of two different classes among f-blackers, calcium
antagonists or long-acting nitrates in compatison with
monotherapy with one of the above.

Qutcome measures

Measures of antianginal efficacy were examined. Measures
of antianginal efficacy were those evaluared on exercise
testing performed on a treadmill or an upright bicycle. No
data were available on clinical outcome such as death or
myoecardial infarction, except in one trial [6]. Clinical data
in the articles were not always available and not
consistently reported (heterogeneous reporting in the
number of angina episades or short-acting nitrate con-
sumption). Therefore, it was decided to exclude clinical
parameters from the mera-analysis. Thus, the meta-
analysis was restricted to the exercise-test parametess:
total duration of exercise, rime to onsct of pain and time to
lmm ST-segment depression. Mot enough data were
available to allow an estimation of the differcnce in the
rate-pressure product, '

Tolerance data were secondary critetia for this analysis.
However, not znough data were available in the selected
articles to allow a comparison on safety data.

Data extraction

Full texts of all the retricved publications were assessad by
a cardiologist who extracted the daca from each article.
Then the selection of the articles was performed by the
cardiologist and a clinical statstician. The exercise-test
data entry was double-checked.

Statistical enalysis

Only one trial comparing long-acting nitrates in mono-
therapy or in combination fulfilled the selection criceria
{71. Therefore, the meta-analysis could be condueted only
on f-blockers and calcium antagonists. Two separate
analyses were performed, one for the comparison of f-
blocker monatherapies 1o their combination with a-caleium
antagonist (BE--CA) snd one for the comparison of
calciom antagonist monotherapies to their combination
with a f-blocker (CA+BB). Trals that compared a
f-blocker to a calcium antagonist and to their combination
were included in both BB + CA and CA + BB,

Trials that compared several doses of a drug to a

combination were included as many times as the number
of tested doses.

SEMs were converted to SDs. The absolute difference and
the percentage of the difference of combined therapy to
monotherapy were estimated for each trial and for all the
trials together. ,
The standardized mean differences were  cstimated
following Hedges' method [8] chat remains adapred for
small sample sizes. Unbiased standardized mean differ-
ences and their 95% confidence intervals (Cls} werc
estimated for each crial and for 2il the studics togethern A
diffcrence was considered statiscically significant when the
zero value was not included in che 95% CI. These results
are displayed in Figures 1-3. ’

An overall heterogeneity test was performed for each
exercise-test parameter (9],

In order to differentiate “peak’ and ‘trough’ effects,
secondary analyses were performed independencly on two
subgroups identified according to the time of exercising:
within or later than 6 h following drug intake.

Secondary analyses were also performed indepsndently on
cross-pver and paralle] trials and on shore- end tong-acting
calcium antagonists,

The percentage of patients with no angina and the
percentage of patients without 1 mm ST-segment depres-
sion at the ¢nd of the trial were compated using Mantel-
Haenzel adjusted y-square.

Results

Salected studles

A wotal of B3 articles were identified. Finally, 23 trials were
selecred; this selection s graphically represented in Figure
4, as recommended by the QUOROM consensus guide-
lincs [10]. Only one wrial comparing long-acting nitraces in
monotherapy ot in combination fulfilled our selection
criteria [7]. The remaining 22 arcicles (26.5%), comparing
the combination of a f-blocker with a calcium antagonist
were abstracted and included in the analysis (Table 1).

Eleven trials compared a f-blocker monotherapy to 2
combination of this f-blocker and a calcium antagonist
[11-21]: threc parallel-design and cight cross-over trials,
One cross-over trial compared acenolol co its combination
with either nisoldipine or nifedipine [22]. This trial was
the only one with a comparison 2h and 12k after drug
inrake. Ten trials [23-32) compared a f-blocker, a calcium
antagonist and their combination (four parallel-design and
six erogs-over trials). One ouc of these 10 trials tested two
different deses of diltiazem [26].

12



Meta-analysia In anglna pactarls (el ef al. 420

Flg. 1
Filtturan, 1059, neal L e —1
Siming, 1685, ra2lt L —— Bavurits, 1954, =124 * “
OFasle, 14T, 0t - ——— e ey
g, NB3, nalg e
Abbres, 100, el L s S ——
Thissalitan, 1990, fcl45 W P Ran, 1099, he13 . N N
Danaidion, 173, hatd [ T
Danaldunn, 1099, A2t —_—t Uwakido, 5950, et —_———
Detattion, T4, nu2d I P —
0 Tamid, 1391, Aa2} I A .
Ponuldaan, 1783, nud4 | S e —1
wontita, . L e
a 1909 not28 Pramathear. 1993, A0 e —
Ty, (043, nelP —ee
Kanny, 1008, patd r— e Fox, 1908, Anter | e
Vusake, 1080, nmde b
Ounduloury, VAP, 723} —t—
El Tamimt, 1901, o2 T Tu—1
Panmastran, 108, 8220 1 —y e ten, 1999, o340
Fu, 1996, netT1 pd——y
Ounseiman, 1897, het20 1 e ] ——
Frramaleson. 1099, nr258 g
ALL 1] 30, 8%) [
200 HEN -1.00 A5 050 00 100 1£0 AN Q15 6% I8 DOY 025 050 06 190 14§
08 ve BEICA

Tima to 4 mm ST-segment depression In the Included studles. 8-Blockes
(B8 + CA} and calclum antagonist (CA) compared with combined calelum a

CAva CheBR

(8B} compared with comblned fi-blecker + calcium antagonlat
ntagonlst -+ B-hilocker (CA + BB).

Fig. 2
Toidsl, 1041, nat I e ]
Jenkhw, 14T, neg ——— e
Stman, 1480 nv2} [ o1 Hima, 1043, =12 4‘
s, SO03, paa? —_—
Svsens, 1985, Ae20 —_———_ Fany, 1085, pa18
Cravda, 1ol nett —_— e ey
Hidyet, 10510818 e o |
Fosty, Y9, =0T —H—— Hurn, 1529, o4 —
Meye. VW83, ava? ———— ey
MasNas-Eman, 1995, ne81 bl srbhs, 1809, mxdd H——ran g —
Dunssimen, 1958, pe 143 ——
Dantdion, 1183, a-24 i o o ] [
Dovuaton, 1003, pe24 [ o F PR ey p—————— ey
Deautiion, 1093, net [ s |
ﬁ::;f::;"’a '__"__' RN Fou, 1088, natgF frrsermaap L anf
Hanyy, 1089, ne13 ————
Humen, 1088, he2e F—_— el Durasiryn, 1952, nv23 [ S P
Humen, 198, 0224 H——— it
Ehrngls, THL nesd [ S ——
Purnpashinat, 1990, el PR — Emannizion, 139, be24a Lamat tmmmee)
Pt (P96, ne 171 [T
Duniskran, (W7, am22d —t ALL{I? 12c,05) —o—t
Emaratiton, 1695, neash —
ALL {23 aac, S0} it
200 -5 Lo Q5. 0.5 108 (8] 200

0B vs BE+CA

45 040

a2

0ot ar  esb  nE Les oS
GAva Ch+BR

Duration of exercise 1est In the induded studias, f-Blocker (BB) sompared with combined p-blocker + calclum artagonist (BB + GA) and
celclum antagonist {CA) compared with combined calclum sntagonisl+ f-blocker {CA + BB},

Ten trials [11-16,21,22,31,32) specified that two excrcise
tests (ETTS) at least have to be performed before
randomization. However, the reproducibility required was

detaited in only four articles: total exercise duration of two
different ETTs differing by 2 min or less [15), 15% or less
{3132} and 20% or less [21].
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Five tdals 113,14,23,27,31] included no mention about
documented coronary angiography or documented history
of myocardial infarction while in five trials {16,17,20,22,28]
documented coronary angiography or documented histery
of myocardial infarction were criteria of inclusion. In one

trial [25) coronary angiography was performed in only one
patient.

All the selected urials [11-32] were included in BB+ CA
and 10 trials [23-32} in CA+ BB (Table 2). Two trials
compared several doscs of 2 drug te a cambination and were
included as many times as the number of tested doses
22,26). The mean duration of the trials was less than 1
month (Table 3),

No overall heterogeneity test was geatistically significant.

Comparlson of a i-bfacker to its comblnation with
a calclum antagonist (BB + CA)

Time to 1 mm SY-segment depression

The time to 1 mm ST-segment depression was available in
630 patients treated by a monotherapy and 615 patients
receiving combined treatment. The time to lmm ST
segment depression was 8% (33s, P < 0.001) higher with
the combined therapy. A -graphical display is shown in
Figure 1. There was a statistically significant difference of
9% (435, P < 0.001} ar peak while the difference of 3%
{105, P=D0.21) at trough was not satistically significant,
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Total exerclse duration

An estimntion of total exercise duration was availabie for
818 patients receiving monotherapy and 796 patients
receiving combined therapy. ‘The adjusted difference in
total exercise duration was 5% (23s, P=0.002). between
the two groups, in favour of the combined therapy, A
graphical display of the mean differences estimared
according to Hedges' method with the correspanding
95% CI is shown in Figure 2. There was a insignificant
difference at peak (5%, 295, P=0.21) and ne difference at
trough (19, 45, P=0.14).

Time to onset of pain

A significant increase in the time to onser of pain was
shawn with the combined therapy compared to a §-blocker
alone {Fig. 3), The diffesence in time to anset of pain was
12% (425, P < 0.001). The difference was significant in
the analysis of the seven comparisons with an exercise test
performed within 6h following drug intake (+8%, 438 5,
£ =0.039). No statistical difference was shown after 6h
(0%, =4 5, P =0.65).

Similar results were noted when short- and long-acting
preparations of calcium antaponists were evaluated scpa-
razely, except for | mm STesegment depression where the
difference was nor statistically significant in the two rrials
with the combination of short-acting calcium antagonises
(9%, 455, P=0.085) 127,29].

Similar results were noted for the secondary analysis
pecformed independently on cross-over and parallel trials,
except for total duration of exercise test where the
difference was not statistically significant in the parallel
trials (+2%, 113, P=(0.24).

Comparison of & calclum antagonist to Its combl-
nation with a f-blocker (CA + BB)

Time to 1 mm ST.-segment dapression

Time to 1 mm STsegment depression was avaiiable in 399
patients treated by monocherapy and 388 patients receiv-
ing combined treatment. Time o 1mm ST-scgment
depression was 9% (41s, P <0.001) higher with the
combined therapy. A graphical display with 95% Cls is
shown in Figure 1. In the six trials with an excreise test
performed within the 6h following drug intake there was a
statistically significanc difference of 10% (465, P < 0,001,
while there was no statistical difference (2%, 10s,
P=066) in the only trial where the exercise test was
performed after 6h [31].

Total exerclse duration

An estimation of the exercise durarion was available for 338
patients treated by monotherapy and 330 pacients treated
by combined cherapy. The rotal duration of exercise was 4%
(175) higher with the combined therapy. However this
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difference was not statistieally significant (P =0.35). A
graphical display with 95% Cls is shown in Figure 2,

Time to onset of pain

As far as patients remaining with angina during exetcisc
testing are concerned, the difference in time o onset of
pain was of borderline significance (Fig. 3) favouring the

combination. The unadjusted mean difference was 9%
(30s, P=10.067).

Due to the small number of trials, short- and long-acting
caleium antagonists could not he analysed separatgly,

The results of the sccondary analysis performed indepen-
dently on cross-over and parallel trials arc not presented
duc to the small numbets of patients and of trials.

Discussion

This quantitative overview shows that, as far as exercise
testing is concerned, the combination of a calcium
antagonist and a fl-blocker is more cffective than a
monothcrapy by cither drug alone, However, the difference
in efficacy is rather small and might be limited to the 6h
following drug intake. The limited dara on combination
with nitrates did not allow 2 meta-analysis,

Combination therapy was significantly superior to mono-
therapy by a ealcium antagonist only for time to 1 mm §T-
segment depression measured at peak. However, the
number of scudies was limited and there was & favourable
ucnd in the three tested parameters.

Combined treatment was significantly superior ta a f-
blocker alone, but this differcnce was only statistically
significant when the excreise test was performed less than
6 h after drug administration. Although mean heart rate was
not available after treaiment in most of the uials, it appears
unlikely that the transient henefit is due to suboptimal
blockade since the preseribed doses were in gencral those
recommended for angina pectoris,

Limitations of the study

The included trials did not allow the estimation of
differences in rate—pressure producr. However, regarding
the relatively smafl magnitude of the effect on the three
analysed cxercise-test parameters it appears unlikely that a
major effeet on the rate-pressure product might be
observed.

No direct comparison of BB4+CA and CA4 BB was
performed. Nevertheless, the difference betwoen combi-
nation therapy and monotherapy was similar, independent
of whether the initial monotherapy was a caleium
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Tahle 1 T doses and testing used In the inctuded trials
Reference Firstauthor  Year of  f-Blocker mono-  Ceantagonist mono-  Combined treatrnent Duration of active Exercise test Time cf exercise Oesign Number of
publica- therapy ) therapy treatment after drug niake randomized
tion patients
1 Tereticel A 1981 Propanclol in- + Nifedipine 10mg.  3-week periods Ergometer bicycle  Not cormunicated  Cross-over 25
creased wealdy 3 timps daly
deses up to opti-
mad p-blockade
iz Jenking ] 1982  Metoprool, 100- +Nifedipine, 10mg. 2-week periods Ergometer bicycle  Not communicated  Cross-over 9
400 mg/day or 3 times daily {compared
oxprenolol, 240~ with placebo)
. 320mgicay
1 Sirauss W 1984 Propranok, 40, 60 +Lidofazine, 120mg.  16-week periods Treadmik (modified  Not communicated  Cross-over 22
: oF 80mg, 4 times onge deily. for 1 week Bruce protocs]) {carsy-over
daity agcording to then 120 mg, twice €ffect)
optimal B -tkock- dady, for 1 week then
ade 120mg, 3 tmes daly
e Frishman WH 1985 Usua dosages of +Bepridh, 200mg/day 3 waaks Treacmil (modifled 24k Parellel 56
propanolol, 20— with 100 mg ncre- Bruca protocal)
240mg (mean ments up or down
131 mg/day} every 2 weeKs (mean
dosage at wesk B,
- 273mg)
15 Streuss W 1985  Fropranciol, +Maximum tolerated  2-week periods Treadmil (modified  Not communicaied Cross-over 24
20mg, once daily, dose of ditiazem, (after Utration) Bruce protocol)
with dosas in- J60mg/day
creased to 40, 80
and BOmg, once
daily a1 weskty
intervals
18 O'Keele J 1887  B-blockers +Nisoidipine, 2mg/ 2-week periods Treadmil {Bruce 2h Cross-over 18
day or niscldiping, protocn’
10mg/day (randcmi-
zalion)
i Akhsas F 1991 Atenoiol, S0my, +Slow-ralease wifedi-  4-wack periods Treadmil (Bruce  Not commmmicated Cross-over 22
twice daily pine, 40mg, twice protocol)
day ’
18 Foale R 1983  Aenolol. SOmg, +Slow-alease nifedi-  4-week periods Treadmill (Bruce 2-5h Cross-over 114
twice dally ping, 20mg, twite protocoy
daity
19 Meyer T 1993  Atenclol, S0mg, -+ Slow-release nifedi-  4-week pariods Treadmill (Naugh-  2-3h Cross-over a7
twice daily pine, 20mg. twice ton protecal)
daity
20 Madfjlessi-Si- 1995  Pre-treatment with + Amiodipine, 10mg, 16 days Treadmil or erg- Nol communicated  Paraftel 81
mon T a f-blocker for at once daly ometer bicycly
least 2 weeks
2 Dunselmzn P 5998 Atenciol, S0 or Atenoiol, 50 or 100mg. 8 weels Ergometer bloycle  22-24h Paralie 147
100 mg. once daily once daly
+ amiodping, 5 or
10mg. onca daily
22 Donatdson K 1953 Nitedipine, 20 mg, +Atenaolol, 100 mg, 3-week periads Treadmill {modified  12hand 2h Cross-over 25
twice daily or nifedi- once dady Bruce protocol)
oing, 10mg, twice
daily {randomization)

8 ON €1 {oA 'Z00Z oamaglg Aol upuase) Zoy



th

23 Savenitic S 1896 Controlled-relsase  Retard nifediping, Both 4 wacks Ergometer bioycle  1-4h Parafiet 249
metopraial, 20mg, twice daity
200 mg. ance daily
24 Hung J €83 Propanoidl, 20mg.  Oftlazem, 30mg, 4 Both with the same 2-week periods Ergometer bicycle  2.§-3.5h Cross-cver 12
4 times a day. then fimes a day, then the  schama of Hration
the gose was dose was doubled
coubled after 24h  after 24 h and tripiad
and tripled after after another 24h to
another 24 h to 90mg, 4 limes a day,
60mg, 4 tmesa  if Wierated
day, if tolerated
25 Kenny J 1885  Propancicl, 80mg, Ditiazem, 60mg, Bath 4-waek perlods sepa-  Treadmil (Bruce Not communicated  Cress-over 15
3 timas daily 3 fimas daily rated by 1 week protoced]
26 Humen O 1986  Propangiotto pro-  Difiazem, 240mg/day. Propandol 1o provide 2 weeks for each of ths  Traadmill (Bruce Ngt communicated  Cross-aver 24
vide full B-block- i divided doses full f-blockade+ dfi- 4 reatment periods protocof)
ade tazem, 240mg/day in
divided doses or pro-
panolol io provide full
B-blockade + ditiz-
zem, 350mg/day In
dvided doses frando-
mizaticn)
27 Husitalo A 1986  Msioprolol, Nrtedipne, 10mg. Both 3 weeks Ergometer bicycls 1h Cross-over 62
100mg, twice gady 3 timss daly
28 E-Tamimt H 1992 Atenclof, 50mg, Slow-redease niledi- Boin 3-week perods Treadmil (modified  4-6h Cross-aver 23
Twice daily ping, 20mg, twica Bruce protecol)
daity
29 Paramesh. 1993 Atenolol, $0mg, Nieardipine, 20mg, Atenoiol, 50mg, once  B-week periods sepa-  Tmadmi (modified  Not communicated  Cross-over 30
wrar J once datly, for 3 3 mes daily, for 3 daily + nicardipine, rated by a 1-waek Bruca proiocal)
weeks, increased  weeks, increased o 20mg, 3 tmes daily for down-titration period .
to 100mg, onge 30mg, 3 times daily 3 waeks, increased to
<aily, depending depending on efficacy  10Cmg, once daily and
an efficacy and and tolerance 30mg, 3 times daity
1qlerance depiending on efficacy
and tolerance
30 Fox K 1996 Atenolal, 50mg, Stow-rgtease nifadi- Both 8 weeks Treadmitl {Bruce 26h Parallef 608
twice daily - pite, 20mg. twica otecol
daily
3 Dunselman ? 1997  Controled-reease  Extended-rolease Conuolled-releaso 5 wegks Ergometer bicycte  2-Gh Parallel 363
meloprotal, felodiping, 1Q0mg, metogroidl, 100mg or
100mg or 200mg, ence daily 200mg, once dak
once daily ty + extended-releass
Fefodiptne, 5mg. cnce
daity, for 2 weeks then
10mg, once daity
32 Emanueisson 1998 Cor leazs  Exter €l Both 4 weeks Ergometer bicyele  22-25h Paratiet 397
H meloproiol, fetodipine, 10mg,
T00mg. once daily  onca deily
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Tatle 2 Study characterislics of the included trlals

Monotherapy Cornbination

B-Blocker compared Age (years) 58.0° 58.1
with combination
n=22)
(52-62)" {52-63)
n=21 N2
Sex (% men) 89% B5%
} n=18 n=16
History of 35% 36%
myacardial n=15 n=1%
Infarclion
Calcium antagonlst  Age (yoars) 80.0 59,7
compared with
cambinatien {r = 10)
{56-64) {56-63)
n=9 n=49
Sax (% men) BSY% B7%
n=8 n=§
History of 23% 23%
myocardial
infarction n=9 n=9

n, numiber of studles,*Mean of meang,PMinimum- maximum of mean,

Tabta 3 Number of triels by outcome and study duration

B-Blocker compared Calclum antagonist
with camblination compared with

{n=22} combination {n = 10}
Sludy duratian (weeks) 3.7 3.9
{2-8} {2-8)
Total duration of exarcise 20 B
Time to pain onset 16 B
Time to 1mm 8T 15 g

segmant depression

antagonist or a f-blocker except for total execcise duration
where che difference was greater in the 8B + CA compar-
ison. This minimal increase in total exercise duration might
be explained by the reduced effort tolerance under
treatment with f-blockers alene [33-35] being offsct by
the vasodilator action of caleium antagonists,

Besides, this meta-analysis dic not allow the comparison of
the efficacy of the association of a rate-slowing CA with BB
and of the association of a dihydrepyridine with BB.

Publication bias cannot be ruled out in the present repart
because only published data were selected [10]. However,
because it is unlikely that trials with strong differences
between treatments were not published, a publication bias
underestimating treatment effects does not appear likely
and il anything it rather might exist in the opposite
direction (accordingly, the differences between treatments
reported here are probably not underestimated), Fusther-
mere, the present study was limited o the articles
published before 2000. However, two recent publications

seem 1o confirm the conclusion of this meta-analysis
[36,37].

In enly six trials were more than 100 patients randomized.
Small trials with nominally significant P-values tend to
overestimate the size of treatment effect, because the
treatmene effect muse be large if staristical significance is
to be reached with a small sample size [38]. Therefore, a
meta-analysis that includes only small trials is more likely
to overestimate treatment effects, leading to an overly
favourable view of an agent’s cfficacy [39]. However, few of
the included swudies did demonstrate significant differ-
ences between monatherapy and combined therapy,
suggesting that any such bias may be small, Ta addition,
only English fanguuge articles were retricved. Reports of
randomized clinical trials with seatistically positive results
are more likely to be published in English than those with
negative resules [40]. Nevercheless, it has been established
that language-restricted meta-analyses overestimate the
treatment effect by only 2% compared with language-
inclusive meta-analyses [10].

Exereise testing is less sensitive and less specific in women

than in men (4}, The included eials do not allow f{or

comparison of the differences betwcen combination
therapy and monotherapy with respect to sex. However,
since higher percentages of men were included in the
selected trials, sex is an unmlikely explanation for the
relatively small differences observed between combination
therapy and monotherapy.

To our surprise, it was not always specified whether two or
more reproducible exercise tests were requircd before
randomization, which may have led to higher variabilicy.
The impact of such an cffect will be more likely on the SD
than on the estimated mean. We were also unable to
compare eificacy according to the severity of the discase or
to total ischaemic burden because few data an ambulatory
monitoring were available,

Besides, the diagnosis of chronic stable angina was not
confirmed by coronary angiography or documenced myo-
cardial infarction in all triats and some patients with othes
pathology than chronic stable angina might have been
included in some trials [1,2]. This might have led to an
underestimation of the treatment effect and a decrease in
power.

Despite the fact that in addressing cheonic stable angina
the focus should be on the prevention and improvement of
symptoms, the sclected trials did noc allow for petforming a
meta-analysis either on clinical data, on quality of life or an
clinical events. Only one trial [6) rcported dara on the
outcome in 682 paticnts followed up for 2 years and it
showed an insignificant trend to a lower rate of hard
cndpeints in the group receiving combined therapy.

In the same way, no meta-analysis on safery data could be
performed on the included trials when authors who had
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rescrvations on the usefulness of combined therapy
underlined the risk of side-effects with combination
therapy [41-44].

When searching the literature for the present meta-analysis
we were surpriged by the lack of published data on
combination therapy with long-acting nitrates, particularly
in view of their frequency of use., In a recent meta-analysis
comparing different monotherapies in the wreatment of
chrohie stable angina, only 12 trials comiparing long-acting
nitrates to calcium antagonists, six trials comparing long-
acting nitrates to f-blockers and one combinasion study
were retrieved {5).

Interpretation

It could be argued that comparison of combined therapy
and monotherapy is of imited importance because many
patients undergo interventional procedures. However, this
is often not the case due to large differences in availability
of such procedures between countries, but also in
particular paticat groups, for example, in the elderly
{systematically excluded from these comparative studics)
in whom multicoronary, calcified stenoses are present and
the risks of surgical procedures are substantial. Moreover,
many patients after interventions still remain on anti-
anginal therapy. Whether or not these patients should
be treated with monoterapy or polytherapy is stilt lefe
to the non-cvidence-based decision of the individual
physician.

The absolute differences observed in this meta-analysis
scem only slightly smaller than the usually published
difference between f-blockers and placebo or calcium
antagonists and placcbo [45,46]. However, because of the
great hetcrogeneity in exercise-test protocols and in
sample sizes only percentages and standardized mean
differences are the paramerers of choice. The observed
differenee in exercise performance between combined
therapy and monotherapy is 4-12%.

Conclusion

In summary, this quantitative overview shows that, as far as
€xercise capacity is concerned, the combination of a
calcium antagonist and a f-blocker is statistically more
effective than a monotheragy. However, the difference
seems restricted to the first 61 following drug intake,
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