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Nuevas	
  moléculas	
  en	
  EPOC	
  



Aclidinio:  
Antagonista muscarínico de acción prolongada 

(LAMA) 

Aprobado	
  como	
  tratamiento	
  broncodilatador	
  de	
  mantenimiento	
  	
  
para	
  aliviar	
  los	
  síntomas	
  en	
  pacientes	
  con	
  	
  

enfermedad	
  pulmonar	
  obstrucEva	
  crónica	
  (EPOC)	
  

Mecanismo	
  de	
  acción	
  basado	
  en	
  el	
  	
  
bloqueo	
  compeEEvo	
  de	
  la	
  aceElcolina	
  	
  

en	
  el	
  receptor	
  muscarínico	
  (M3)1	
  

1Gavaldà et al, J Pharmacol Exp Ther 2009 

400	
  µg	
  bromuro	
  aclidinio	
  (dosis	
  medida)ó	
  322	
  µg	
  aclidinio	
  (dosis	
  liberada)	
  	
  
2	
  veces	
  al	
  día	
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Tiotropio	
  18	
  µg	
  
una	
  vez	
  al	
  día	
  

B.	
  Aclidinio	
  400	
  µg	
  
dos	
  veces	
  al	
  día	
  

Placebo	
  

Tiempo	
  
(horas)	
  

 ACLIDINIO: FEV1 24 h (día 1) 

9	
  
a.m.	
  

9	
  
p.m.	
  

9	
  
a.m.	
  

*p<0,05, **p<0,01, ***p<0,001 aclidinio frente a tiotropio 

Fuhr	
  et	
  al,	
  Chest	
  2012	
  Día	
  1	
  



Aclidinio: Síntomas nocturnos y matutinos 
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Placebo Aclidinio 400 µg dos veces al día 

Durante la noche Por la mañana temprano 
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***p<0,001 en comparación con placebo 
24 semanas 



•  Inhalador de polvo seco 
multidosis activado por 
respiración 

•  Preparado para uso 
inmediato 

•  Suministro para 1 mes 
•  No requiere limpieza 
•  Desechable 
•  Diversos mecanismos de 

información y seguridad 
–  Indicador de dosis 
–  Prevención inhalación 

vacío 
–  Prevención sobredosis 

•  Fácil de manejar 
•  Uso fiable 

Tapa 
protectora 

Indicador 
de dosis 

Botón 

Ventanilla 
de control 
de color 

Boquilla 



 
Roflumilast 

"   ¿Qué es? 
 Roflumilast es el primer tratamiento antiinflamatorio oral  específico 
para la EPOC, dirigido a pacientes con EPOC grave y que presentan 
síntomas de tos crónica y expectoración, antecedentes de 
agudizaciones frecuentes y están en tratamiento con 
broncodilatadores. 

 

"   ¿Cómo actúa? 
 Es un un inhibidor potente y selectivo de la enzima PDE4, posee un 
mecanismo de acción novedoso y único que tiene como objetivo la 
inflamación crónica subyacente de la EPOC. 

http://www.ema.europa.eu/docs/es_ES/document_library/EPAR_-_Product_Information/human/002399/
WC500103193.pdf.tion/human/002399/WC500103193.pdf. 



PLoS	
  ONE	
  7(5):	
  e37483.	
  doi:10.1371/journal.pone.0037483	
  



La enzima PDE4 se expresa en las células 
claves que participan en la EPOC 

	
  

Giembycz	
  MA.	
  Monaldi	
  Arch	
  Chest	
  Dis	
  2002;57:48-­‐64.	
  



 
*Expresadas como porcentaje de la población total del estudio. 
Ficha técnica aprobada de Libertek® 2011. Disponible en: http://www.ema.europa.eu/docs/es_ES/
document_library/EPAR_-_Product_Information/human/002399/WC500103193.pdf.tion/human/002399/
WC500103193.pdf. 

"   Los efectos secundarios asociados al tratamiento con 
roflumilast fueron generalmente de leves a moderados. 

"   Aparecieron principalmente en las primeras semanas de 
tratamiento y la mayoría desaparecieron con la continuación 
de éste. 

•  Debería realizarse un seguimiento de los cambios de peso y 
los acontecimientos neuropsiquiátricos. 



•  Efectos	
  adversos	
  de	
  roflumilast	
  en	
  una	
  
cohorte	
  de	
  pacientes	
  (n=57):	
  
– Diarrea	
  23,7%	
  
– Pérdida	
  de	
  peso	
  14,7%	
  
– Náusea	
  26%	
  
– Dolor	
  abdominal	
  13%	
  
– Cefalea	
  20%	
  

Huerta A, Soler N, et al. Poster SEPAR 2011 



•  Indicado	
  en	
  un	
  perfil	
  más	
  específico	
  de	
  
paciente?	
  

•  Algunos	
  pacientes	
  con	
  algún	
  fenoEpo	
  
especial?	
  

•  Algún	
  biomarcador	
  de	
  seguimiento?	
  



Indacaterol	
  
•  Indacaterol tiene una afinidad por los receptores β2  24 

veces mayor a la observada en los receptores β1 y 20 
veces mayor que en los receptores β3.  

•  En el músculo liso bronquial predominan los receptores β2. 

•  Actúan uniéndose a los receptores ß2 presentes en la 
musculatura lisa de las vías respiratorias.  





INTRUST 1/2: indacaterol más tiotropio mejora 
significativamente la broncodilatación  vs tiotropio solo 

***p<0.001 para indacaterol más tiotropio vs tiotropio solo 

FEV1 valle (semana 12) 

Maller D et al. Concurrent use of indacaterol plus tiotropium in patients with COPD provides superior bronchodilation compared with tiotropium alone: a randomised, double-
blind comparison. Thorax (2012). doi:10.1136/thoraxjnl-2011-201140 
 



Bromuro de glicopirronio (glicopirrolato) 

Nuevo LAMA (Antagonista Muscarínico de Larga 
Duración) 
–  Formulación en Cápsulas de Polvo Seco para 

Inhalación 
 



SelecEvidad	
  sobre	
  receptores	
  M3	
  (y	
  M1)	
  vs	
  
M2	
  

•  Alta	
  afinidad	
  y	
  lenta	
  disociación	
  sobre	
  receptores	
  M1	
  y	
  M3	
  
–  Mejor	
  perfil	
  que	
  Eotropio	
  (que	
  presenta	
  mayor	
  duración	
  de	
  la	
  acción	
  sobre	
  

M2	
  que	
  glicopirronio)	
  	
  
(receptores	
  M2	
  se	
  relacionan	
  con	
  la	
  ralenEzación	
  del	
  ritmo	
  cardíaco)	
  SNC	
  

Glándula	
  
Mucosa	
   Músculo	
  Liso	
  

Los	
  
anEmuscarinicos	
  
inhiben	
  el	
  efecto	
  
broncoconstrictor	
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aceElcolina	
  a	
  nivel	
  
de	
  los	
  receptores	
  
muscarinicos	
  M3	
  
localizados	
  en	
  el	
  
músculo	
  liso	
  de	
  la	
  
vía	
  aérea	
  

M1	
  (+)	
  
Los	
  receptores	
  

muscarinicos	
  M2	
  
(en	
  terminales	
  

nerviosas	
  
postganglionares)	
  

actúan	
  como	
  
inhibidores	
  

M2	
  (–)	
  

M2	
  (–)	
  

M3	
  (+)	
  

M3	
  (+)	
  

ACh	
  

ACh	
  ACh	
  

Ganglios	
  parasimpaNcos	
  

Haddad	
  EB	
  et	
  al.	
  Br	
  J	
  Pharmacol	
  1999;127:413–
420.	
  	
  

Charlton	
  S	
  et	
  al.	
  	
  Am	
  J	
  Respir	
  Crit	
  Care	
  Med	
  
2011;183:A1582	
  



FE
V 1

 (L
) 

FE
V 1

 A
U

C
5 

m
in

–4
 h

 

*** 

***††† 

0 1 2 3 4 
Time post-dose (h) 

At all time points: p<0.001 glycopyrronium vs placebo and 
open-label  tiotropium; p<0.01 open-label tiotropium vs 
placebo 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 Glycopyrronium 44 µg o.d. (n=144)  
Open-label tiotropium 18 µg o.d. (n=76)  
Placebo (n=79) 

Placebo 
(n=79) 

Glycopyrronium         
44 µg o.d. (n=144)  

1.3 

1.4 

1.5 

1.6 



Data are from a subset of patients who underwent serial spirometry 
o.d. = once-daily; FEV1 =  forced expiratory volume in one second 

Time post dose (hours) 

FE
V 1

 (L
) 

Duarante todo el tiempo: p<0.01, glycopyrronium vs placebo 

 Glycopyrronium 44 µg o.d. (n=144)  
 Placebo=79) 
 Open-labeled tiotropium 18 µg o.d. (n=76) 
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Kerwin et al. Eur Respir J. 2012 



•  Glycopyrronium	
  prolonged	
  Eme	
  to	
  first	
  moderate-­‐to-­‐	
  severe	
  COPD	
  exacerbaEon	
  by	
  
34%	
  over	
  52	
  weeks	
  

•  Glycopyrronium	
  significantly	
  reduced	
  the	
  risk	
  of	
  moderate-­‐to-­‐severe	
  COPD	
  
exacerbaEons	
  (by	
  34%)	
  and	
  the	
  use	
  of	
  rescue	
  medicaEon	
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 Glycopyrronium 44 µg o.d. (N=525) 
 Placebo (N=268) 
 Open-label tiotropium 18 µg o.d. (N=267) 

Time to first exacerbation (weeks) 
0  4  8  12  16  20  24  28  32  36  40  44  48  52 

*p≤0.05; **p≤0.01; ***p=0.001  
CI = confidence interval; HR = hazard ration; o.d. = once-daily; OR = odds ratio; RR = rate ratio
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Ratios for effect of active drug vs placebo on moderate to severe 
exacerbations  

Glycopyrronium 
44 µg o.d.   
(N=525) 

Open-label tiotropium 
18 µg o.d.  
(N=267) 

Time to first exacerbation, HR (95% CI) 0.66*** (0.520, 0.850) 0.61** (0.456, 0.821) 
Rate of exacerbations, RR (95% CI)   0.66** (0.496, 0.869)    0.80 (0.586, 1.105) 
Exacerbations requiring systemic corticosteroids, OR (95% CI)   0.61** (0.434, 0.870)  0.62* (0.413, 0.930) 
Exacerbations requiring antibiotics, OR (95% CI)    0.69* (0.495, 0.957)  0.65* (0.438, 0.949) 

Kerwin et al. Eur Respir J. 2012 



Figure 3   Trough FEV 1   Note break in y axis. Differences between QVA149 and glycopyrronium and tiotropium were significant 
(p&lt;0?0001) at each assessment during the treatment period. Data are least-squares means; error bars show standard error. FEV 
1 =f... 

The Lancet Respiratory Medicine Volume 1, Issue 3 2013 199 - 209 

http://dx.doi.org/10.1016/S2213-2600(13)70052-3 

www.thelancet.com/respiratory   Published online April 23, 2013   http://dx.doi.org/10.1016/S2213-2600(13)70052-3 1

Articles

Analysis of chronic obstructive pulmonary disease 
exacerbations with the dual bronchodilator QVA149 
compared with glycopyrronium and tiotropium (SPARK): 
a randomised, double-blind, parallel-group study
Jadwiga A Wedzicha, Marc Decramer, Joachim H Ficker, Dennis E Niewoehner, Thomas Sandström, Angel Fowler Taylor, Peter D’Andrea, 
Christie Arrasate, Hungta Chen, Donald Banerji

Summary
Background We evaluated the eff ect of dual, longacting inhaled bronchodilator treatment on exacerbations in patients 
with severe and very severe chronic obstructive pulmonary disease (COPD).

Methods In this parallel-group study, 2224 patients (aged ≥40 years, Global Initiative for Chronic Obstructive Lung 
Disease stages III–IV, and one or more moderate COPD exacerbation in the past year) were randomly assigned (1:1:1; 
via interactive voice response or web system; stratifi ed for smoking status) to once-daily QVA149 (fi xed-dose 
combination of indacaterol 110 µg and glycopyrronium 50 µg), glycopyrronium 50 µg, or tiotropium 18 µg for 
64 weeks. Assignment to QVA149 and glycopyrronium was double-blind; tiotropium was open-label. Effi  cacy was 
assessed in all patients randomly assigned to treatment groups who received at least one dose of study drug; safety 
was assessed in all patients who received at least one dose whether or not they were assigned to a group. The primary 
objective was to show superiority of QVA149 versus glycopyrronium for rate of moderate to severe COPD exacerbations 
(defi ned by worsening symptoms and categorised by treatment requirements) during treatment. This completed trial 
is registered at ClinicalTrials.gov, NCT01120691.

Findings Between April 27, 2010, and July 11, 2012, 741 patients were randomly assigned to receive QVA149, 741 to receive 
glycopyrronium, and 742 to receive tiotropium (729, 739, and 737 patients, respectively, analysed for effi  cacy). QVA149 
signifi cantly reduced the rate of moderate to severe exacerbations versus glycopyrronium by 12% (annualised rate of 
exacerbations 0·84 [95% CI 0·75–0·94] vs 0·95 [0·85–1·06]; rate ratio 0·88, 95% CI 0·77–0·99, p=0·038). Adverse events 
(including exacerbations) were reported for 678 (93%) of 729 patients on QVA149, 694 (94%) of 740 on glycopyrronium, 
and 686 (93%) of 737 on tiotropium. Incidence of serious adverse events was similar between groups (167 [23%] patients 
on QVA149, 179 [24%] on glycopyrronium, and 165 [22%] on tiotropium); COPD worsening was the most frequent serious 
adverse event (107 [15%] patients on QVA149, 116 [16%] on glycopyrronium, 87 [12%] on tiotropium).

Interpretations The dual bronchodilator QVA149 was superior in preventing moderate to severe COPD exacerbations 
compared with the single longacting antimuscarinic bronchodilator glycopyrronium, with concomitant improvements 
in lung function and health status. These results indicate the potential of dual bronchodilation as a treatment option 
for patients with severe and very severe COPD.

Funding Novartis Pharma AG.

Introduction
Chronic obstructive pulmonary disease (COPD) is asso-
ciated with a progressive and accelerated reduction in 
lung function and worsening dyspnoea, punctuated by 
episodes of acute worsening of symptoms needing 
additional specifi c drug treatment and, possibly, emer-
gency or hospital care. Such exacerbations are associated 
with a poor prognosis in terms of accelerated lung 
function decline;1,2 and increased risk of death,3,4 as well 
as reduced physical activity and poor health status.5−7 
Prevention of exacerbations is an important 
management strategy8 and a key objective for new drug 
treatments for COPD.

Longacting inhaled bronchodilators feature prom-
inently in the recommended management strategy for 

COPD.8 Both longacting β2-agonists (LABAs) and long-
acting muscarinic antagonists (LAMAs) have shown 
effi  cacy in preventing exacerbations of COPD.9−13 Al-
though these agents are eff ective in the treatment of 
COPD, signifi cant deterioration in health status can 
persist and hence a need remains for increased disease 
control. QVA149, a once-daily dual bronchodilator in 
development for treatment of patients with COPD, 
contains a fi xed dose of the LABA indacaterol and the 
LAMA glyco pyrronium (NVA237). Both these 
components provide 24-h bronchodilation with once-
daily dosing and have an established profi le of effi  cacy 
and safety in patients with moderate-to-severe COPD.14−18

The hypothesis for the present study was that the 
potent bronchodilator eff ect of a fi xed-dose combination 

Published Online
April 23, 2013
http://dx.doi.org/10.1016/
S2213-2600(13)70052-3
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Figure 2   Annualised rate of COPD exacerbations, by treatment group  Values are rate reduction (95% CI; p value). *p=0?0052. ? 
p=0?0072. ?p=0?096. ?p=0?038. ?p=0?36. **p=0?18. ? ? p=0?0017. ??p=0?0012. 

The Lancet Respiratory Medicine Volume 1, Issue 3 2013 199 - 209 

http://dx.doi.org/10.1016/S2213-2600(13)70052-3 



Gepolizumab	
  

•  Anti IL-5 
•  Utilidad en asma eosinofílica (Robinson DS. 

Expert Rev Respir Med. 2013 Feb) 
•  Uso en EPOC? 
•  Utilización subcutánea una vez al mes 
•  Perfil de paciente agudizador frecuente 
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  2011	
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  15;184(6):662-­‐71	
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Y	
  lo	
  que	
  viene…	
  

•  Vilanterol/FluEcasona	
  (combinación	
  para	
  uso	
  
en	
  en	
  única	
  dosis	
  cada	
  24	
  horas)	
  

•  Vilanterol/FluEcasona/Umeclidinium	
  (Triple	
  
combinación	
  para	
  uso	
  de	
  una	
  dosis	
  cada	
  24	
  
hrs)	
  

•  Glicopirronio/Indacaterol	
  (Doble	
  
broncodilatación	
  en	
  uso	
  cada	
  24	
  hrs)	
  



Estudio	
  en	
  casi	
  190.000	
  pacientes	
  
	
  
Cohorte	
  de	
  pacientes	
  con	
  dosis	
  de	
  LABA	
  ó	
  
LAMA	
  en	
  el	
  úlEmo	
  año	
  
	
  
Algún	
  Epo	
  de	
  evento	
  cardiovascular	
  en	
  el	
  28%	
  
de	
  la	
  población	
  

ONLINE FIRST

ORIGINAL INVESTIGATION

Cardiovascular Safety of Inhaled Long-Acting
Bronchodilators in Individuals With Chronic
Obstructive Pulmonary Disease
Andrea Gershon, MD, MS; Ruth Croxford, MSc, PStat; Andrew Calzavara, MSc; Teresa To, PhD;
Matthew B. Stanbrook, MD, PhD; Ross Upshur, MD, MSc; Thérèse A. Stukel, PhD

Importance: Chronic obstructive pulmonary disease
(COPD) is a common and deadly disease. Long-acting
inhaled !-agonists and anticholinergics, first-line
medications for COPD, have been associated with
increased risk of cardiovascular outcomes. When
choosing between the medications, patients and physi-
cians would benefit from knowing which has the least
risk.

Objective: To assess the association of these classes
of medications with the risk of hospitalizations and
emergency department visits for cardiovascular
events.

Design: We conducted a nested case-control analysis of
a retrospective cohort study. We compared the risk of
events between patients newly prescribed inhaled long-
acting !-agonists and anticholinergics, after matching and
adjusting for prognostic factors.

Setting: Health care databases from Ontario, the larg-
est province of Canada, with a multicultural population
of approximately 13 million.

Participants: All individuals 66 years or older meeting
a validated case definition of COPD, based on health ad-
ministrative data, and treated for COPD from Septem-
ber 1, 2003, through March 31, 2009.

Exposure: New use of an inhaled long-acting !-ago-
nist or long-acting anticholinergic.

Main Outcome and Measures: An emergency de-
partment visit or a hospitalization for a cardiovascular
event.

Results: Of 191 005 eligible patients, 53 532 (28.0%) had
a hospitalization or an emergency department visit for a
cardiovascular event. Newly prescribed long-acting in-
haled !-agonists and anticholinergics were associated with
a higher risk of an event compared with nonuse of those
medications (respective adjusted odds ratios, 1.31 [95%
CI, 1.12-1.52; P" .001] and 1.14 [1.01-1.28; P=.03]). We
found no significant difference in events between the 2
medications (adjusted odds ratio of long-acting inhaled
!-agonists compared with anticholinergics, 1.15 [95% CI,
0.95-1.38; P=.16]).

Conclusions and Relevance: Among older individu-
als with COPD, new use of long-acting !-agonists and
anticholinergics is associated with similar increased risks
of cardiovascular events. Close monitoring of COPD pa-
tients requiring long-acting bronchodilators is needed re-
gardless of drug class.

JAMA Intern Med.
Published online May 20, 2013.
doi:10.1001/jamainternmed.2013.1016

C HRONIC OBSTRUCTIVE PUL-
monary disease (COPD),
a largely preventable and
manageable respiratory
condition, affects more

than 1 in 4 adults older than 35 years, is
the third leading cause of death in the
United States, and is a leading cause of hos-
pitalization for chronic disease.1-3 Medi-
cations are a mainstay of COPD manage-
ment. Long-acting !-agonists (LABAs,
consisting of salmeterol xinafoate and for-
moterol fumarate) and long-acting anti-
cholinergics (LAAs, of which tiotropium
bromide monohydrate is the only one cur-

rently available) have shown benefit in
large randomized clinical trials (RCTs),4,5

and are currently recommended inter-
changeably for moderate to severe disease.6

Although little controversy remains as
to the effectiveness of LABAs and LAAs,
their cardiovascular safety is a matter of
debate. Long-acting anticholinergics are
believed to suppress parasympathetic con-
trol, whereas LABAs are believed to stimu-
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Cardiovascular Safety of Inhaled Long-Acting
Bronchodilators in Individuals With Chronic
Obstructive Pulmonary Disease
Andrea Gershon, MD, MS; Ruth Croxford, MSc, PStat; Andrew Calzavara, MSc; Teresa To, PhD;
Matthew B. Stanbrook, MD, PhD; Ross Upshur, MD, MSc; Thérèse A. Stukel, PhD

Importance: Chronic obstructive pulmonary disease
(COPD) is a common and deadly disease. Long-acting
inhaled !-agonists and anticholinergics, first-line
medications for COPD, have been associated with
increased risk of cardiovascular outcomes. When
choosing between the medications, patients and physi-
cians would benefit from knowing which has the least
risk.

Objective: To assess the association of these classes
of medications with the risk of hospitalizations and
emergency department visits for cardiovascular
events.

Design: We conducted a nested case-control analysis of
a retrospective cohort study. We compared the risk of
events between patients newly prescribed inhaled long-
acting !-agonists and anticholinergics, after matching and
adjusting for prognostic factors.

Setting: Health care databases from Ontario, the larg-
est province of Canada, with a multicultural population
of approximately 13 million.

Participants: All individuals 66 years or older meeting
a validated case definition of COPD, based on health ad-
ministrative data, and treated for COPD from Septem-
ber 1, 2003, through March 31, 2009.

Exposure: New use of an inhaled long-acting !-ago-
nist or long-acting anticholinergic.

Main Outcome and Measures: An emergency de-
partment visit or a hospitalization for a cardiovascular
event.

Results: Of 191 005 eligible patients, 53 532 (28.0%) had
a hospitalization or an emergency department visit for a
cardiovascular event. Newly prescribed long-acting in-
haled !-agonists and anticholinergics were associated with
a higher risk of an event compared with nonuse of those
medications (respective adjusted odds ratios, 1.31 [95%
CI, 1.12-1.52; P" .001] and 1.14 [1.01-1.28; P=.03]). We
found no significant difference in events between the 2
medications (adjusted odds ratio of long-acting inhaled
!-agonists compared with anticholinergics, 1.15 [95% CI,
0.95-1.38; P=.16]).

Conclusions and Relevance: Among older individu-
als with COPD, new use of long-acting !-agonists and
anticholinergics is associated with similar increased risks
of cardiovascular events. Close monitoring of COPD pa-
tients requiring long-acting bronchodilators is needed re-
gardless of drug class.

JAMA Intern Med.
Published online May 20, 2013.
doi:10.1001/jamainternmed.2013.1016

C HRONIC OBSTRUCTIVE PUL-
monary disease (COPD),
a largely preventable and
manageable respiratory
condition, affects more

than 1 in 4 adults older than 35 years, is
the third leading cause of death in the
United States, and is a leading cause of hos-
pitalization for chronic disease.1-3 Medi-
cations are a mainstay of COPD manage-
ment. Long-acting !-agonists (LABAs,
consisting of salmeterol xinafoate and for-
moterol fumarate) and long-acting anti-
cholinergics (LAAs, of which tiotropium
bromide monohydrate is the only one cur-

rently available) have shown benefit in
large randomized clinical trials (RCTs),4,5

and are currently recommended inter-
changeably for moderate to severe disease.6

Although little controversy remains as
to the effectiveness of LABAs and LAAs,
their cardiovascular safety is a matter of
debate. Long-acting anticholinergics are
believed to suppress parasympathetic con-
trol, whereas LABAs are believed to stimu-
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